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THE 

Philosophical Grammar; 

Being a View of the 

PRESENT STATE 

O P 

EXPERIMENTED PHYSIOLOGY, 

O R , 

NATURAL PHILOSOPHY. 

Ift Four PARTS. 

Pin-r I. SOMATOLOGY, ircaitih of the uoiveiTil Nature and Proclitic* 
of Matter, or Subftince, anil [he 1 fpeci Self Qualities of natural Bodies. 

Part II. COSMOLOGY, exhibitetb a general View of the Univerfe, 3 nd 
its great cooftilucnt Pans; the Sun, Moan, Planet*, Comets, tix'd 

Pa»t III. AEROLOGY, comprifeth [he Philolbpby of the Atmofpbere, 
(hewing the wonderful Nature and 1'roperties of the Air, Wind, Me«jrs, 
and other Phxnomcns therein. 

Pjit IV. GEOLOGY, contiinetb a philofbphical View of the nrnwueoua 
Globe, in all its Part, and Produflions ; su Minerals, Metals. Stone* r>r 
The Lawa of Fluidi ; (be Sot, hi Tidei, &s. Of Riven, Sprints, &i. 
Of Vegetation, and ibe Nature of Planii, Trees, &i. Oi the Parti „t 
animal Bodies; and a Survey of the Nature of BCfib, Birds, Fifhei, 
lole&s. Reptiles, Shell- Animals, &:■ 

The whole extracted from the Wtiiings of the gteateft Naturalifli of th* 
lift and prefent Age, treated in the familiar Way o! Dialogue, aispted 
purpofeft) to the Capaciciei of the Youih of both Sexes; and adornoi 
and illuitrated with Variety of Copper- Plates, Map), irt. Several of 
which are entirely new, and all eafy to be undetfiood. 

. ■ yg t ^^. __ 

ByBEHJ.MARTIN, SiAfl s^©-. 

Jht Wi'tt ■/ Ihi Lni art put, fix&ht »( ,f all ihia thtt havi fiitfmt 

Philofbphia mater omnium bonartim irtium, nihil eft aliud, nLQ, ut Plato 
ait, donum a innntum Deorum. CUm, i T*|i. 
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TO THE 

BRITISH YOUTH 

O F 

Both SEXES, 

THESE 

Rudiments, or Firft Principles 

o p 

NATURAL PHILOSOPHY 

(DeGgn'd for their 

Rational Delight and Amusement, 
and Real Profit and Use, in the Im- 
provement of their Minds in the moft 
Noble Part of Knowledge) 

Are Humbly Recommended, 

and Infcribed by the Compofer, 

Benj. Martin, 

Digitized sy GOOgle 



^Google 



■i.-Jfr i . U-: 



['] 



THE 



PREFACE 



J Do not intend this Preface to give an 

{ Account of the Particulars contained 

I in the following Book; tbe Title Page, 

} large Table of Contents, or Running- 

I Titles, are abundantly fujjicient for 

* that: But rather that tbe Reader 

may have fame Account of tbe Reafons why I have 

compofedfor bim tbe enfiting Treatife ; and tbey are 

as follow : 

Firft, Tbe Knowledge of tbe wonderful Works of 
God in Nature, is of tbe mofl exalted and divine Sort, 
which human Undemanding can pretend to ; and tbe 
more we know of this, tbe more perfeB will be our 
Nature, and tbe more nearly /ball we approach to tbe 
Image and Liientfs of God: And therefore, fince this 
it tbe Subjetl of tbe Book before us, I think it ought t? 
be made at plain, and as publick as poffxbie. That all 
( wbo are not fupinely funk beneath tbe Dignity of their 
Nature, and wretchedly content to live in Ignorance) 
C A 3 ) may 
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may imbue their Minds with the Treafures of Know- 
ledge and Wifdom, fttcb as will tend to make tbem 
w^e to Salvation. 

Secondly, Nothing ( that I know of) has been 

eompteatly and purpofety bandied in our own Language, 
on the Subject of Natural Pbilofophy, fg as to 
comprehend all its great Parts and Branches: There 
fore I have undertaken it for their Sakes, who 
cannot read Books on this noble Subject in the learned 
Languages. 

Thirdly, // is true, indeed, there are divers 
F'tee;s tranflated from the Latin, French, Dutch, 
tic. Tongues into our own \ but then, as they feem 
moji or all of them originally defined for the Learned, 
Jo only Scholars are capable of underftanding them as 
tranflated, by Reafon of the many bewildering mathe- 
matical Demonjlrations, and learned Difquijitions, 
which abound in mofl of tbem ; and for which the 
•young Student, and the fair Sex, are (generally) 
little the wifer : Wherefore 1 judged it proper^ for 
both their Sakes, that Something fhould be done of this 
Kind, fo plain, natural, and eafy, as to be underftood 
with Pleafure ; and yet, fo general and copious, that 
nothing ufeful might be wanting. 

Fourthly, The mo/l famous Pieces of this Kind 
are, fame of tbem, too expenftve for the Purfe of the 
Publick in general ; as the TranfaSions of the Royal 
Society, Sir Ifaac'f Principia, Dr. Pemberton'j 
View thereof, &c. Some, or mofi of tbem, are filled 
zvitb mathematical and fymbolital Demonff ration, 
Schemes, CharaBers^ that if furprifes and repells the 
plain unlearned (or rather ungeometricaf ) Reader 
jrom any ferufal of them \ who yet is capable of 
undet- 
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under/landing a good Part of Pbilofopby, when treated 
in a plain, evident and familiar Way. 

Fifthly, Many excellent Pieces on this Subjetl are 
very defective, and others as redundant, while others 
want Method, and are incoherent. Is it not (Irange, 
that Rohault'f Phy licks fhoitld fay nothing of Vege- 
tation, Trees, Plants, &c. the mojt important and 
obvious Part of Pbilofopby ? Where is the Order and 
Method of Mr. John Clcrck'j Phyficks? And bow 
ftrong the Genius, which can fupply by Us Imagina- 
tion, in altnoji every Part, the want of Cuts and 
proper Schemes ? Sir Ifaac'i Principia are all inve- 
loped, mi only from the common Ken, but from the 
general Tribe of Mathematicians tbemfelves. Dr. 
Keil** Introduction teaches little more, than the 
PbUafopby of Motion and Velocities. Mr. Derham'j 
Pbyfico-Tbeaiogy gives you, in the Notes, a delight- 
ful View of Nature broke all to Pieces. If you are 
an unhappy Atheift, Mr. Niewentyt'j Religious 
Philofophcr will either convince you at once, or ftun 
you with a tboujand Tautologies. Dr. Cheyne'j 
Pbxloiopbkal Principles, in one Part, have fome 
noble RefieSlions on this Subjetl j and in the other, 
be has obliged you with a new di/covtred Source of 
Religion, tn abftrufe Reafonings, and algebraick 
Theorems and Corollaries. The Spectacle de la Na- 
ture ts but a partial TraeJ, and not intended for a 
Syftem of Phyfiology. I fbaU take no Notice of any 
Compendiums and Epitomes, that are fmaller than 
this I here prefent the Reader withal, well knowing 
the Limits I have confined the Subjett to, are jlrail 
and fcanty enough. 

I fhaU now fay Somewhat relating to the Order or 
ftfcethod, and Defign of this Undertaking. And, 

( A 4 ) Firir, 
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Firft, / have here compofed a general View ef 
the modern State of Pbyfiology, or natural Pbilofo- 
pbj, and treated of it in a moft natural and gram- 
matical Order ; / begin with the general and fpecial ' 
Properties and Qualities of Matter, and its various 
Modifications in natural Bodies ; Then I cenjider the 
great Parts ef the Umverfa the Sun, Planets, 
Comets, and Stars, which confiitute the wondrous 
Frame : Next 1 defcend to the Contemplation of the 
Atmofpbere proper to our Earth, and whatever is 
therein contained : Laftly, I bring the Reader from 
the Regions ahve, to view the Wonders of Nature all 
around bim in his Habitation here below, on ibis ter r 
raqueous Globe ; and I cannot think of any Order 
and Method more confentaneous to the Nature pf 
Things than this. 

Secondly, Whatever the Reader finds delivered 
as pofitive Doclrine and Ajfertions, be mujl know is 
(ill colhtled from the greattft Authorities of the pafi 
and prcfent Age, as Lord Bacon, Mr. Boyle, 
Sir Ifaac Newton, Dr. Halley, Robauk, Mr, 
Samuel Clarke, John CIcrck, Niewentyt, Cheyne, 
"Whifton, Mr. Derham, Dr, Keil, Gregory, 
Grew, Freind, Defcartes, Gravefande, Boer- 
have, Gccdart, Lemery, Bartholine, and feve- 
ral others ; who have all contributed more or lefs ft 
the Piece in Hand. 

Thirdly, Ail the great Points and Dogmata of 

i be Science, here laid down and affertcd, are fuch as 
I'ave been proved by Experiments and oiberwife, by ■ 
and in the Works of the learned Authors above-men-* 
timed, I have here purpofely difcarded almoft every 
Thing that Aependi on mere Hypotbefis or Conjecture j . 
and 
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akdbsve avoided all the teams and fruitlejs Dijptt- 
tatism, and uncertain and ettdlefs Enquiries about 
than % which would have fa/oh the Book, and wafted 
the Reader's Time and Money to no Purpofe, 

Fourthly, / have made many things much more 
ekar and eajy to be underfiood, by exemplifying the 
feveral Cafes in Numbers, and thereby convey mere' 
obvious Ideas, than could be obtained by mere verbal 
Descriptions : Aljb I have contrived new, and more 
eajy, plain and natural Schemes than are elfewbere to 
he found, for Uiuftrating feveral important Matters, 
as Plate, Fig. XXX. for explaining the Sea/bus of 
the Tear, &c. In Jhort, I have omitted no Schemes 
that would make the Matter plainer, and be ea/tly 
underfiood. 

Having thus given an Account why I have com- 
piled the enfuing Trail,, and of the Method and Defign 
thereof; I pall now ftiew the Vfefulnefs of fitch Kind 
of Contemplations and Studies as tboft of natural 
Philofbpby ; and that is two-fold, the frjt regards 
the Body, and the other the Mind of Man. 

Firft, Natural PbUofopby conduces to the Health 
and well Being of the Body of Man ; far which bear 
the admirable Author of the 411111 Spectator, 
where be fays, " We may here add. That the Plea- 
" juris of the Fancy are more conducive to Health 
*' than thofe of the Under/landing, which are worked 
•« out by Dint of Thinking, and attended with too 
" great and violent Labour of the Brain. Delight- 
« Jul Scenes, whether in Nature, Painting, or Poe- 
" try, have a kindly Influence on the Body, as well 
** as the Mind ; and not only ferve to clear and 
** brighten the Imagination., but are able to difperfe 
« Grief 
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«* Gr'tef and Melancholy, and to fet the animal Spi- 
** tits in pUaftm and agreeable Motions : For Wis 
«* Reafon Sir Francis Bacon, in bis Effay on 
" Health, dijfwades bis Reader from knotty and 
" fubtle Difquifilions, and advifes btm to purfue 
** Studies, that fill bis Mind with fplendid and il- 
** luflrious ObjeBs, as Hijlories, Fables, and the 
" Contemplations of Nature ". 

Again, In Spectator 393. ** In the Opening 
" of the Spring, when all Nature begins to recover 
** her felf t the fame animal Pleafure, which makes 
" the Birds fing, and the whole brute Creation re- 
** joice, rifes very fenftbly in the Heart of Man. 
•* J know none oj the Poets who have obferved fo 
*' well as Milton, tbofe fecret Over-flowings of 
■* Gladnefs, which diffufe themfelvis through the 
" Mind of the Beholder, on furveying the gay Scenes 
«* of Nature ; he defcribes it very beautifully under 
" the Name of vernal Delight : 

« Bloflbms and Fruits ac once of golden Hue 
" Appear'd, with gay enamel'd. Colours mix'd ; 
" On which the Sun more gkd imprefs'd his 

[Beams 
" Than in fair evening Cloud, or humid Bow, 
" When God hath Ihower'd the Earth, So lovely 

[ feem'd 
«* That Landskip : And of pure, now purer Air 
" Meets hi; Approach, and to the Heart infpires 
*« Vernal Delight, and Joy able to drive 
*' All Sadnefs butDefpair". 

Again, Natural Pbilofopby fills the Mind with 
ncble and exalted Notions, and regain it with the 
mojl agreeable Senfations: Thus the Spectator pro- 
ceed. 1 , '■' The Creation is a perpetual Feafi to the 
" Mind 
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'*' Mtttd of a good Man, every Thing be fees ebears 
" and delights him. Providence has imprinted lb 
" many Smiles on Nature, that it is impoffible for 
*' a Mind, which is not Junk in mere grofs and fen- 
" fual Delights, to take a Survey of them without 
11 feveral fecret Senfatxons of Pleafure**. Concern- 
ing this Matter you have, in Speflator 420th, this 
elegant andfublime Paragraph .■ " But amongfi this 
" Set of Writers, there are none who more gratify 
** and enlarge the Imagination than the Authors of 

• •* the New Philofopby ; whether wt eonfider their 
*' Theories of the Earth or Heavens,. the Difcove- 
" ries they have made by Glajfes, or any other of 
" their Contemplations of Nature. We are not a 
'* little pleafed to find every green Leaf ' fwarm with 
" Millions of Animals, invifible, at their largefi 
** Growth, to the naked Eye, There is Something 
*' very engaging to the Fancy, as pell as to our Rea- 
" fon, inthelreatifesof Minerals, Metals, Plants, 
" and Meteors. But, when we furvey the whole 
" Earth at once, and the feveral Planets that lie 
" within its Neighbourhood, we are filed with a 
" plcafmg Ajlonijhment to fee fo many Worlds hang 
" one above another, and Aiding round their Axles 
" in fuch an amazing Pomp and Solemnity. If af- 
" ter this we contemplate tbofe wide Fields of Mther, 
«' which reach the Height from the Orb of Saturn 
" to tbefix'd Stars, and run abroad almojt to Itt- 
*' finity, our Imagination finds its Capacity filled 
" witb fo immenfe a ProfpeSl, and puts it felf on the 
" Stretch to comprehend it. Bulif we yet rife higher, 
" and conjider the fix'd Stars as fo many vajt 
" Oceans'of Flame, that are each of them (as a 
" Sun) attended with a different Set of Planets, 
** and fiill difcover r.eiv Firmaments, and new 
** Lights, that are funk farther in tbofe unfalhom- 
" able 
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•* able Depths of jEtber, as nottobefeen with tbe 
*' jtrongejt of our Teiefcopts, we are loft in Jucb a 
• " Labyrinth of Suns and Worlds, and confoundad 
«• with the Jmweufiiy and Magnificence of Na- 
" ture". 

I-aftJy, Another, and the grtaiefi Ufe of Na- 
tural Pbilofephy is this, thai it naturally in/fires us 
with reUgiom and devout Difpofitions of Mind, aw- 
ful and reverent Conceptions of the divine Author of 
Nature, and elevates us to the higheft Pitch of the 
■ mofi rational Kind of Worfhip, and mental Ador*- 
tisn of him. On this Head bear again the noble 
Sentiments of tbe before -mentioned admirable Author 
of. the 393d Spe&ator: «« Natural Pbilajbphy 
.«* ( faith he) quickens this (rational and dtHgbt- 
*' fid ) Tafie of the Creation, and renders it not only 
*' ple^fing to tbe Imagination, but to tbe Under- 
" fianding. .It does not reft is tbe Murmur of 
* ( Brooks, and tbe Melody- of ■ Birds, in the Shade 
" of Groves and Woods, or in tbe Embroidery of 
** Fields and. Meadows ; but couftders tbe feveral 
•' Ends of Providence which are ferv'd by them, 
«' and the Wonders of divine Wifdom which appear 
." in them; it heightens the Pleafures of tbe Eye, 
*' ar.d iaifes fuch a rational Admiration in the Soul, 
"at is little inferior to Devotion. It is not in the 
" Power of every one to offer up this Kind of 
" Worfhip to the great Author of Nature, and to 
" indulge tbefe more refined Meditations of Heart, 
" which are doubtlefs highly acceptable in his 
" Sight " ■■ ■■■— Again, " The Chearfulnefs of 
'* Heart, which fprings up in us from the Survey 
" of Nature's Works, is an admirable Prepara- 
" tion for Gratitude. Tbe Mind has gone a great 
." Way towards Praife and Ibankfgiving, that is 
" fill'd with fuch afecret Gladnefs : A grateful Re- 
•■ 'fieSm 
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** ptHM on the fuprtme Caufe who products it, 
"' fanSifis it in lbs Soul, and .grots it itt proper 
» Vahtt; Such an habitual Difpefltion of Mind 
u eonfacrotes every Field and Wood, turns an or- 
« dhjary Waft into a XWTMug or evening Sacrifice* 
" and -will improve thofe tranfient Gleams ef Joy? 
" which naturally brighten up, and rtfrgjb. the Soul 
" on fiub Quafiens, into an- inviolable and perpetual 
« State ef Biifi and Hsppinefs *\ 

On aU fbqfe important Account*, it nmfi certainly, 
he looked upon as. an indifpenfikie Duty ef natural 
ReMgton to jtttdy. and dfHgbt in natural Pbilafopby ; 
and is therefore incumbent on every Ferfim, Male 
and FemaU, 4o emphy their leifure Hours, in fame 
Msofttre, this Way. From hence it is ulfo, that 
God btmfeiffo frequently tails upon us ( in his Word > 
to meditate mi eonfakrhit wonderful Works, and At 
Operations of bis. Bands- , and evprsfetb his Dif. 
pleafure againji thofe who fupinely and brutifbty neg* 
left it. 

Since then natural Fbilofopby is of fuch vafl Im- 
portance to a Man's Health and Happinefs x I hope 
my Endeavours to make an Introduction thereto, ge- 
neral, plain, eafy, and pleafant, will be kindly ac- 
cepted by all thofe who are capable of the Imprejftons 
ef Reafon or Gratitude ; and if fo, it will be an En- 
couragement to do Something farther in this Way when 
Time Jball permit. 

I have only one Thing more to acquaint the Reader 
withal, and that is this : It may be thought flrange 
that I have taken no Notice of thofe Syftems of the 
World invented, or at leaf! maintained by Ptolemy, 
Tycho Brache, and Defcartcs, which have made fo 
much Noife in the learned pbilofophick World: But 
as the fir$ was too vulgar, the next entirely falfe, 
• - ■ - and 
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and the laft monjiroujly abjurd and contrary to ail Ex* 
ferience* fo tbey have been jufily all exploded* and 
made to give Way to the more rational and true 
Sjftcm, firfi advanced by Pythagoras, lately revived 
by Copernicus, and at prefent eftablijbed as the Bafts 
of all true Ajlronomy and Pbilofopby : An elegant 
View of wbkb you have in Figure XIX. 

1 thought it therefore unnecejfary to fpend the Rea- 
der's Time about falfe and abjurd Trifles and Wbinu 
ftes ; it being entirely incompatible with my Purpoje 
and Deflgn, which was to gather together in one 
jyfiematical View all the Notions* Doftrines, and 
great Difcoveries in the Circle of natural Science, 
wbkb are approved and known Truths, and Jutted 
to the Capacities of the Generality of People : And 
asfucb I recommend the following Treatije ; and fbaH 
conclude with wijbing the Reader that Pleajiire and 
Profit in the perujal thereof ; which was defigned him, 
and which naturally flows from tbofe deleft abis 
Topids. 



Chichefter, 
December 14, 1734. 
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II. VV' Ariihmedck, of every Kind. 

III. Algebra and Fluxion*. 

IV. Logarithm*, with their Conftmction and Ufo, 

V. Geometry, in Theory and Practice. 

VI. Trigonometry, both plain and fpherical. 

VII. Navigation, in every Kind. 

VIII. Dialling in all It* Parts. 

IX. Aftronomy and Geography. < 
X Surveying of Land. 

XI. Mtnfuration or plain Superficies and Solids. 

XII. Gauging, in all the belt. Methods. 
XIH. Mechanic**. 

XIV. The Ufe of both the Globes. 

XV. The Projection of the Sphere in.Plano. 

XVI. The Ufe and Conftruction of all the moll ufefid Mathe- 
.matical Inftrument.i. . ■ 

The. Theory and Practice of all the Mathematical Arti 
are very much expedited and* fidtitated by ' ocular -Bu- 
nion ft rat ion, and actual' Practice by the Leamcr rfimferf-; 
on very large Instruments, as Globes, Spheres, Sector*, 
jxalee, Sliding-Rulet, Maps, Charts, Diagrams, and other 
Contrivances for the Purpofcs of fpherical Geometry arid 
Trigonometry. l i 

X. B. Youth are Boarded very retlonably by the Author, 
Hbnjauin Martin. 
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The Plates, FiofcRES, and FA^es, where 1 
they are referr'd to,_ and defcrib'd, corre- 
spond ro each other, as in the Table 

- fubjoin'dt i ' ' - 



to 



hi 



.8, 



s.-!T 



Pi*t^ j 


"FlGVR.Sf. 


Vaqe. * 




,[ r'jH.uiaHf 
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\v 


-t* 
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J VI, VH 


10,5* 




A VIII 


Si. 5* 


v." 


:fe x 


17,5* 
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Aim i ■-< 


tit, 61 
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tffeUI 
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i J XIV 
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ji-W.XVt 


7J, 7* 




/XVII 


81 


iif ; 


.Vxvin .„ , , 


jfM-a*o7 


IV 


■XX' " ■ ■••■ 


ttf, ti» 
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43 :■■• 


1 iieti, itii 




JXXIII ' 


»*$! l.*« 




t-XaXIV .■».- 


iltfy «f 


VI 


J XXV 

ixxvi 


U4.IJ1 


VII 


A Mip of tli( Wink, 


UJ.KSj 




rxxvn 


I7J, i8o 


V1H 


Jxxvm 


18* 




CXXIX 


1 8), lB 4 


IX 


A Mip oT die World, 


180,105 


X •- 


XXX 


108, *o, 




(XX XI 


IJ+, »$t 


XI 


JXXXII 
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CXXXIV 


117, lil 




rxxxv 


119 


XII 


J XXXVI 


2 3* 




7xxxvit 


13* 




Jk XXXVIII 
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t A B L E. 

Pash. Piati. Ficvku. Pjai, 

««4 xnI ^S X ' X } *»■■*" 

><< ' xn! ' xu «« 

XIII 
XUII 

xuv 

XLV 
XIA1 
io« xv XLV1I 

XLVIII 

xux 

L 1 .* 

HI ;oij so» 

f iJti 7 

\LlV V 306 

,.« XVt A* > 

/LVH 509 

CLVIU 318 

The Ufe of the Table above is this ; You hereby fee it 
what Page every tUtt ii placed ; and upon unfolding anyPbMg 
and observing any particular PigKrt therein, you defire to 
find what ii uid of it in the Book ; 'tit but ca/Ung your Eye 
on thii Table, and you'll fee againfi the Fi{*rt, the P<ig* 
where it is defaibed and «plain'd. 
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THE 

Philofopbical Grammar: 

Or, V I E W of 

Modern Philofophy. 

THE 

INTRODUCTION; 

CONTAINING 

I. The General Definitions of Philo- 
fophy ; the Subjects and lifts of 
natural Philofophy. 

II. T h e Parts and Subdivifiont 
thereof. 

III. The Axioms and Rules of Phi- 
lofophizing. 

JV. Of Hypothefes, Experiments, 
and Inftruments for that Pur. 
pofe. 
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Li H A P. I. 

Of the Science of Tbilofopby in general ; 
of natural Tbilofopby in particular ; 
its 'Parts and SubjecHs^ and various 
Ufes in Life. 

| R A Y what is the genuine 
I Meaning of the Word Phi* 
* lofopby? 

% B. By Philofophy, you are 
|j to underftand .rhe Science of 
f the Nature, Caufes, Proper- 
ties, and Effects of all created Beings, fo 
far as they are capable of being known by 
Reafon, difcovered by Art, or any Ways 
adapted to the humane Comprehenfion. 

A. Pleaie to be a litde more particular 
in your Definitions, or I cannot fo eafily (as 
I would ) apprehend you : What do you 
iucan by the Nature of Things I 

B a JB. By 

D,oil.zedoyGOOg[e | 



4 The PniLosopfatcAL Grammar. 

B. By the Nature of any Being, or 
Thing, is meant that peculiar State, or 
Condition, whereby it is differene'd in its 
Kind from all other Beings whatfoever 
Thus 'tis the Nature of God to be perfect 
of Man to be fociable -, of Fire to be hot 
of Ice to be cold, &c. 

A. In like Manner explain what you 
mean by the Caufes of Things, that I may 
the better apprehend you on tbefc Philofp- 
phical Subjeas. 

B. By natural Caufes are to be under- 
wood the Means by which Things come at 
jirft to have their Being or Exiftence : Thus 
God is theCaufe of all created Beings, be- 
caufe from him they firft receiv'd their Be- 
ing j and hence God is call 'd by way of Bre- 
heminence the firft and primary Caufe of all 
Things. ■"•-■• 

A. 1 have heard, and alfo read of fecon- 
dary Caufes ; pray what is the Reafon of 
this Diftinftioo ? 

B. I'll endeavour to inform you ; fecon- 
dary Caufes are thofe which produce theic 
pife&s according to, the Direction and In> 
flueuce of fome eftablifhed and Qriginai 
Laws and Ilules implanted in their Natures 
at their firft Creation by God the.primary 
Caufe; of all other Capfes he is the original 
Caufe i and confequently they, with Regard 
to the firft Caufe, can be only properly 
termed fecondary Caufes : So the Sun cauf- 

';• ■.•■'_ ■ «h 
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G^ Phitofopfy in gmerah § 

tth Vapours ; and Vapour* caufe Clouds ; 
and Clouds condenfed" caufe Rain ; Rain 
caufeth Springs, Rivers, Vegetation, &c 
But yet tbey. alt act in a fecondary Manner 
under the original Influence of the firft 
Caufe, as aforefaid. 

A. Pleafe next to define what you call 
the Properties of Bodies. 

B. By Bodies, I fuppofe, you mean the 
leveral Kinds of Beings in general, as they 
appear to our Sight ; and in this common 
Senfe of the Word, the Properties of 
Things are ihofe Qualities and Operations 
peculiar tothemfelves, and which diftinguiih 
them from all other Kinds'of Beings : Thus 
'tis the Property of Man to laugh, and rea- 
fon ; of Glais to be tranfparent ; of Air 
and Wind to be inviiible; Of Space to be 
infinite ; of God to do Good, &c. 

A. The Knowledge of Effects you men* 
tioned as a Part of Philofophy ; pray what 
am I to underfUnd thereby? 

B. This: That an Effect is whatever is 
produced or brought to pafs by the Action 
or Operation of any natural Caufe : Thus 
Vapours are the Effect of the Sun's Attra- 
ction { Ice is the Effect of a cold Air; 
Light the Effect of luminous Bodies ; and 
Purging and Vomiting the Effects of divers 
Herbs and Medicines. 

B 3 A Ha- 
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A. Having given this- general Account o# 
Philofophy, I fhould be glad if you'd oblige 
me with a more particular one ; pray bow 
many Sorts of Philofophy are there r 

B. Philofophy is divided generally into 
moral, and natural. 

A. What do you call moral Philofo- 
phy? 

B. This is properly called Etbick, from 
the Greek Word nS-Jl, and Morality from 
the Latin Word Mos, plural Mores, both 
Signifying Manners or Behaviour. 

A. Pray what is the Bufmcis of moral 
PhHofophy ? 

B. To give Rules and Laws for the Be- 
haviour, Manners, and Conduit of Man, 
as Man, or as a rational Creature. 

A. Pleafe to tell me the End or Defign 
thereof. 

B. The great End and Defign of Mora- 
lity is to make Mankind acquainted with 
the Means and Methods of being happy, or 
to obtain the greateft Felicity in this 
Life. 

A. Pray what do you properly call natu- 
ral Philofophy ? 

B. This hath two proper Appellations, 
one is Pbyfics, front the Greek $wn£ t Na- 
fure, or fymii, Natural; and fo it imports 
to us the Science or Knowledge of Nature/ 
or natural Bodies. 

A. But 
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A. But you fay it hath another Name j 
[(ray what is that ? 

B. Pbyfiohgy i (b called of pua& t<tature t 
and A07©., a Difcourjei and by this is 
implied a Difcourfe of Nature, and natural 
Bodies ; and fuch is the eflfuing Boole. 

A, Since the Word Pbilofopby, then, is 
general ; what is implied by it ? 

B. The Word Pbilofopby is compounded 
of the two Gretk Words' piAia, Love, and 
<ro?i'<z, Wifdom, or Knowledge j and thus it 
implies the Love of Wifdom, of the Study 
of Knowledge dr Learning in general, as 
aforefaid. 

A. How came the Word Pbilofopby fiffl! 
inUfe? J¥ 

B. Pytbdgords, a learned Greek PhiIofo<- 
pher of Samos, hy his great Modefty, 
efteemed the Appellation aof&, a wife Man, 
too arrogant (thoogh the general Character" 
of a learned Man before his Time ) and 
therefore he was content to call himfelf 
(ptA®^ a Lover t ffopisc, of WtjUom: And 
fince him the Science has been called Pbi- 
hfopby, i.e. Love of Wtfdoin, and thofc wh6 
ftudy it, Pbilofopbers. 

A. This is very Good, and pkafeth me 1 
well i but pray, Sir, what is the proper 
Subject of natural Philofophy ? 

B. Subftance or Matter, under all the va-* 
tiuui Form's and Figures we behold if, 

R 4 whicjbj 
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8 The Philosophical Grammas. . 
which we call natural Bodies,,- with all their 
Properties and AffeAioos.'. 

A What is the Defign e^f* natural. Ph^on 
Ibpny ?. ""..'■' .":*.. 

A To improve humane Knowledge, to 
make us better acquainted with Nature, to 
give us a rational, Seme of Thkigs, by dis- 
covering the Reaibrt of the various a*»d dif- 
ferent Aftfctions; Qualities, and .Effects of 
Objects, which offer themfelves to our 
Senfes, Co far as is poffible. 

A* What are the more principal Uies 
of Philofophy in the Affairs of humane 
Life? 

B. They are almoft innumerable ; for 
hereby Men are diftinguiftied from Brutes, 
who indeed behold the various Phafes of 
Nature, but can tell the Reafon or Caufe of 
flone ; by this Art, the Pbyjician acquires 
the Knowledge of the Virtue and Effects of 
Plants and Herbs; the Chymiji hereby, ob- 
tains the Method of analyzing and duToI- 
ving ■ Mettals, Minerals, . Plants, animal 
Subftances, &c. and reducing them to their 
firft Elements; the Apothecary hence, un- 
derftands the Reafon of the various Com- 
pofitions of Simples for the making his 
Medicines ; and the AJlronomer hence, 
learns the Frame and Confticution of the 
Heavens, and the Magnitude, Diftance and 
Phafes of all the heavenly Bodies ; the 
Hus- 
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Husbandman alfo, may know from the 
Rules of this Science, the moft advanta- 
geous Methods of cultivating and manu- 
ring his Land •, the Navigator from rjence, 
borrows the Theory of his Art* and in 
fhort, there i» no State, Art, .or Capacity, 
in Life, which does not dfre&ly, or indi- 
rectly, receive Advantage and Benefit there- 
from. ... 



Chap. 
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Chap. II. 

Of the Tarts aid SMivifims of PhT- 
SIO10GT. 



'fl 



O W many are the Parts of this 
_ Science of natural Pbihjbpby? 
: may be properly divided into four 
general Parts. 

A. Pray what are they ? 

B. Thefe which follow, viz. 

I. Somatology, which treateth of the com- 
mon Nature, Properties, and Qualities' 
of Matter, and its various Combinati- 
ons in natural Bodies. 

II. Cofmology, or Uranology, which treats 
of the Nature, Constitution, and com- 
ponent Parts of the Untverfe in gene-v 
ral, and particularly of our folaf 
Syftem. 



III. Ae* 
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The Parts and Subdivifiom of Pbslofopby. 1 1 

III. Aerology, which treats of the Na- 
ture of the Atmojphere, or Region of 
Air, and all the Phenomena thereto 
belonging 

IV. Geology, which treats of the Nature, 
Make, Parts, and Productions of the 
Globe of Earth on which we live. 

A. I fuppofc each of thofe general Parts 
are yet farther to be fubdivided, are they 
not? 

B. Yes, into feveral other fubordinate 
Branches. 

A. Pray what are the Subdivisions of the 
fir ft general Part, Somatology? 

B. Somatology, as it considers the com- 
mon and fpecial Properties of natural Bo- 
dies, is divided with Refpeft to them in the 
Manner I fhall by and by name to you 
when we difcourfe of that Part. 

A. What are the particular Branches of 
the fecond general Part ? 

B. Cofmology, or more properly XJranolo- 
gy, comprehends the following Branches, 



i. Heliagraphy, which treats of the Sun. 

2. Selenography, which treats of the 
Moon. 

3. Planetography, which treats of the 
Planets. 

4. Co- 
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14 TVPlttiOSOMKeAL GRAMMAS. 

4. Cometogrdphy,' which* treats - of ' the 
Comets. ' 

' 5-. Aftrograpby, which treats of the jtt'd 
Stars, 

A. Pray how is the third great Part -Tub- 
divided ?■ 

B. Aerology,, I, divide as follows* viz. 
into, 

J. Aerography, which treats. of the At- 
mojphere, or Body of Air. 

2. Anemograph, which treats of the 
Winds. 

3. Meteorography > which treats of the 
Meteors. 

4. Phantafmatograph)\ which treats of 
the celeftial Appearances, or fuch Pbano- 
mena, as exift only in Vifion, and not Cor* 
porally. 

A- How do you fubdivide the laft general 
Part ? 

B. GeoIogy t is mod; naturally divided into' 
the following fubordinate Branches, viz. 

1. Geography, which treats of the Eartk t 
or Land. 

2. Hydrography, which treats of Water. 



3. Ply- 
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•3.- Piqtighxpby, -whidh .Croats <tf P&wfa 

. ; 4. Zebgrapfyy fthteh treat* of '.jrfrimifc 

- .A ad: fibiis: yettfeave.-a eobcifc 'View »f : the 
fevcral Parts or Subjects of our enfi&ifig>Ci#- 
faquiet. 

A. Sir, Nothing will Co enamour my in- 
tellectual Senies, as Reflections and Con- 
templations on fuch Topics as thefe; I 
always love to hear People talk of the 
Wonders of Nature, and being now di- 
rectly engaged in a Converfation purely, 
on thofe delectable Topics, my Appetite 
is whet, and «iy Defires excited almoft be- 
yond Saturity. ■ 

jB. I'll do my Endeavour to fatisry you if 
poffible, and am very glad, to find you 
hunger and thirft after ufeful Knowledge ; 
while others vainly fpend their precious 
and irrevocable Tfcne in idle and profane 
Amufemcnts, you have the Happinefs of 
fuperior Senfe to dictate to you the more 
noble, manlike, and virtuous Methods of 
improving your Time; which will yield 
you not only abundance of Delight, and ra- 
tional Pleafure, but at the fame Time make 
you Wife and Happy : To this End, I mall 
communicate to you whatever J have 
found in. 4he Writings of the great Sages 
■ ■-' and 
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14 ¥bt Philosophical Grammar^ 
and Virtuofm of the laft and prefent im- 
proving and inquifitivc Age, and will en- 
deavour to make all Things plain and 
eafy, as I go along, by familiar Inftances, 
and evidently demonstrative Figures and 
Schemes. 



Chap. 
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C H A P. III. 

Of Axioms rclatng~to Physics ; of 
the Rules of Philosophizing. 

A. \ RE there not forae fundamental 
X\. Principles, or Axioms, on which 

this Science depends? ■* 

B. Yes, rooft certainly ; die chiefeft of 

which I wall here lay down. 

A. Pray what do you make the firft 
Axiom ? 

B. Axiom L Nothing hath no Proper- 
ties. 

' A Pleafe to exemplify this Axiom. 
B. I will} but firft underftand, that by 
Nothing, is meant a State of Non-Exi* 
ttcnce, or Not-Being ; and therefore to fay 
Nothing is hot, is cold, bath Parts, is Great, 
pr Small, Gft. would be abford. 

^tWhat 
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A. What is the iecond Axiom f 

B. Axiom II. Somewhat doth exift. 
..-^..That's (omewhat merry, Sir, I be- 
licJtclNO\bQdy__wHl deny tHaTto ^MZ&'Axt- 
om, indeed. 

B. You may think of it as you pleafe ; 
but, I affurcjmu, I have met with thofe 
who have hodTIeaSfirifc ftf Italic, to prove 
their own Exiftence. 
, A. Pray let me know your third Axi~ 

tween Sometning ana TMothing, Tixriterlce 
and Non-Exiftence. 

• 'St. 1Fl>lB^s=m6ft;oort»io% tasl afd k 
Ju^ofe'&e.WITOaty.were'^WwdSi pfttjr let 
me know your fourth c *4kiaaf<. y,;; > r. .'.j 
'■'MyAkkm'.ilV; •{ftmcx*ii«>k:dtt<f( e*ift, 
and is indepewieM rai :sn|P fidifiiicrfcflfiJ^ 
Seibg-'for AsBxiftepoc,-' is^rrapevtyltfie'-Ef- 
fence or Subftance of che Thing 6Jttfti*fc» 
TWIt ufls «6«tiaj<iih'«i»gh .Infeutdly .Evi- 
dent to thofe, who have been ufed to a pfcH 
lofophica! IWaiy-'iufi II^lbinfeing.JlwH; j?er- 
Wps, 'tpj>«w'i«rioiB datr.-id gttu/ Aether 
oh;-' -''■■ - ^> a:;- : r. ••■ .'I ti ,:' : '■• "" 
X •jf:''PmytwktibitK3r.f6aivatl itiami. < 
•'••».' •^Br»*i--U>9*d Sdbftihce, ibri jfttdaee; 
can be produo&i -'out: of i>fotbiag t ; jgc^ew 
impoDible Nothing fliouid be made Some- 

4, This 

t 
■ 
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A. This indeed is very true ; for if No- 
thing could he made Something, it would 
then have fomc. Property, which is con- 
trary to your fu ft Axiom ; and eonfequently 
jfbfurd. I pray, your fixth Axiom ? 

B. Axiom VJ. No Matter, Subftance, or 
Eflence of any Thing, is capable of being 
reduced to mece Nothing, or annihila- 
ted. 

A. True likewife ; for if . Something 
could be converted into Nothing, then would 
Nothing have a Property, contrary to Axi- 
om l. Alfa, as 'tis impofliblc for a Thing 
to be, and not to be, in the Tame Moment; 
therefore between the- Time of its Beings 
and Not-being, there mufl be fome inter- 
mediate State of Exigence, ■ contrary to 
Axiom III. Pleafe to relate your next 
Axiom. l • . 

B. Axiom VII. Every Effect hath fome 
Caufe. ..»:■■' ' 

A, That I; and every Body elfe; rnuft be- 
lieve, elfe nothing in Nature .would bb 
wonderful. Pray deliver your next Axiom. • 

B. Axiom VIII. If we our felveS are not 
the Caufe of any Effect, then Ait'Eflfeflf 
muft, depend on, and reliitt from, fomp 
other Caufe. 

A. This is a plain Confequence of the 
foregoing -, your next Axhm if you pleafe. 

C B, Ax'i- 
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B. Axiom IX. All Things, as far as in 
them is, continue -in the fame State in 
which they began their Being. 

A. I believe I take you right, you mean 
what was at firft made Strait, Crooked, 
Square, Round, &c. would of themfelves 
always perfevere in that State, and of their 
own Accord would never afliimc any other 
Figure. 

B. Verygood; that is the full Meaning 
of the Axiom. 

A. Pray let me hear your next ? 

B. Axiom's.. Eyery Change is produced 
from fome external Caufe. 

A. Moft certainly ; for fuppofe I fee a 
Flower in full Bloom lie withered on the* 
Ground, I prefently conclude fome external 
Caufe hath made that Change in the 
Flower ; which elfe would have continued 
vivid and frefh. 

B. That's the Cafe ; I have one Axiom 
more to prppofe, ■ and that is, Axiom XI. . 
That every. Change made in any Body, 19 
always proportionable to the Powers of the 
Caufe producing ir, Thus the Motion of 
a Body is always in Proportion to the Great- 
nefs of the Power, or Stroke, that put it 
firft into Motion. 

A. And are there no other Maxims of 
this Science, that are neceffary to be difc 
courfed of before we go farther ? 

B. No: 
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B. No : Thofe already related are fuffi- 
cieht for this Place j but as this Science de- 
pends on certain Principles, fo it is 1 ikcwifo 
to be conducted by certain ftated Rules. 

A. I doubt not but this Part of Know- 
ledge, which (according to the Notion I 
have of it) is very abftrufe and difficult in 
many Parts, muft require proper Rules and 
Precepts for a due Improvement, as well as 
moft other Arts. Pray, Sir, then, What 
and how many are the Rules of Pbilofa- 
fbizing ? 

B. They ire in Number few, and are as 
follow, viz. 

Rulel. We muft take Care to admit no 
more Caufes of natural Things than what 
are true, and furBcteht to explain their Pha- 
nomena. 

Rule II. We muft obferve always to : af- 
fign the fame Caufes for the fame natural 
Effects. 

Rule III. Thofe Qualities which cannot 
be increafed, or diminished, and agree to 
all Bodies in which Experiments can be 
made, muft be adjudged the Properties of 
all Bodies in general. 

. Rule IV. Propositions and Conclusions, 
deduced from actual Experiments, muft be 
efteemed true and accurate, notwithstand- 
ing any Hypothecs, or received Suppo/icions, 
to the contrary j and muft be indfted on 
C 2 " 'till 
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'till fome other Pbam>mena t tithe* render 
them moiii accurate, or liable 10 Excep- 
tion. 

A- Fray what is the Reafon of the fir ft 
Rule? 

B. It is founded on this Principle : Na- 
ture doth nothing in vain; bat it it in vain 
to do that by many Meatus which may be 
done by fewer : Now Nature Is Ample, and 
never luxuriates in Tuperfl uous • Caufcs of 
Things. Therefore, &c. 

A. That's exceeding good, indeed. Pray 
illuftrate the fecond Rule. 

B. By the fecond Rule, we are to affign 
the fanto Caufes of Refpiratioii in Beath, 
as in Men ; of Heat in Water, as ia Fire ; 
of Light in Fire, as in the Sun ; and of 
the Reflection of Light in the Planets, as 
in the Earth, &c. 

A Pray give the Reafons of the third 
Rule. 

B. The Qualities and Properties are not 
known to us but by Experiments; and there- 
fore whatever we find to arrfwer by all Ex- 
periments we can try, tnuft be allowed £ 
univerfal Property of all Bodies; of thofe 
on whom we cannot, as well as of thole 
on whom we can, make Experiments : Na- 
ture being always con&ntoneous and ana- 
logous to it felf. 

A, In- 
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A. Indeed the Reafon of the fail Rule is 
fo-Abvious, thai, I think, none can doubt 

' \u no P^rfon being Co perverfe and pre- 
pofterous, as to affirm there is more Reafon 
in a bare Hyfft&(fis t than in Faffs of Ex- 
periment. 

B. Yet, 'tis ftrange, you'll fay, that, by 
this very Rule, the Syftem, of <he Carte/tan, 
Phihfopbf rouft fall; that Burnet's Theory 
of the Worl4 and I)eluge> muft be valued 
at no greater Estimation than an ingenious 
Romance: And thus muft Mr. Whtfion\ 
and all other World-Mongers Syftems and 
Theories, diffolve into a pbitofcphkal No- 
thing, which want actual and f epeated Ex- 
periments w fupport them. 
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Chap. IV, 

Of HyfothefcS) of Experiments, of y,a+ 
rums Instruments fir that Turpofe, 
and their Ufes* 

A. A RE any Kinds of Hypothefes tq 
/\^ be admitted in reafoning about na- 
tural Subjects ? 

B. The Philofophers of the prefent Age" 
hold them in vile Efteem, and will hardly 
admit the Name in their Writings j they 
think that which depends on bare Hypo- 
thefes and Conjecture, unworthy the Name 
of Philofophy ; and therefore have framed 
new and more effectual Methods for philo- 
fophical Enquiries. 

A. And muft therefore a Philofopher in 
no wife have recourfe to Suppofitions ? 
May he not be admitted to fay, he fup- 
pofeth a Thing may be fo, or fo ? Or muft 
he immediately affign an experimented 
Caufe, or elic directly confefs his Ignorance ? 
What are your Thoughts in this Matter ? 

B. Why 



Of Mypotbefes t Experiments, &c. 23 

B. Why I muft confefs, to difcard all 

Hypothefes from Phyjiis, is to reduce it 

richin very narrow Limits ; and in Truth, 
think, '(is falling from, one Extreme to 
another ; I am perfwadeH that Hypotheses 
duly qualified, if not absolutely neceffary, 
yet may be very fubfervicnt to natural Phi- 
lolbphy j and I know not what Kind of 
Philofophers we fhall have in-.fucceeding 
Ages, if they will receive no.Syftem of Phi- 
losophy, but what is wholly founded on, 
mathematical Experiments and Demonftra- ' 
tions. ' . .;. ... ;. 

^t. Pray what Kind of.. Hypothcfes, and 
how qualified, do you allow may be ufed m 
Philojbpby? , . ,.. . 

B. They muft have m,oft or all the fol- 
lowing Qualifications, t . 

' 1. They muft be agreeable & juft Ke**j 
foning. .,':"' 

2. They, muft be neceuVy, for want of 
Experience. "..,:.. '- ■> 1 

3. They muft be confemaneous to Ex- 
perience. 

4.. They muft be fufficient to fatisfy the 
Thepnomena.. 

5. They muft be naturally adapted to thqi 

pafc. 

6. They muft be poflible on every Ac* 
count. 

C 4 .7, Thay 
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" *]; They rtiuft be probable in their own 
Nature. ' 

?. They rhuftbe free from all Sufptciorj 
of Prejudice/ AffetSion, or Ereppuemon, 
in their Author. " ' 

A. I believe, Sir, few will deny you the 
Dfe of Hypotnefes thus circumftaoced and 
qualified: fiutpra'y, what Kind of Demon- 
ftrations are thofe by Experiments, which 
you intimate jhey rely Co much upon ? 

B. The very heft of all Nature can pro- 
duce j they far exceed the keeneft Glance of 
the Eye of Reafon, and nothing but divine 
Revelation can inform us more truly pf the 
intimate Natures of Things. 

'' A. Very wonderful indeed! Happy the 
Age in whjcji this Art receiv'd Improve- 
ments from fuch extraordinary Inventions, 
Pray whtt were 1 the -firft Authors of improf 
Vine Pbilojipby by Experiments? 
"■ \S. Their Names are recorded in the Book 
of Famei have you not feen therein the 
glaring 'Characlters of Bacon, Boyle, Sir 
IJ'aac Newton',' Woodward, Dr. ; Halle j, 
Rtiy,' T>er/Jah; and (everal other exalted 
yirfucfp's f Some of which are now jlei'ng; 
and others, ftrbfift in marble MoVutnentB to 
gratify the Curiofity of, and be admired by 
&HPofterity." ; 

' A. Yes, 1 have heard of thofe great Names 

you mention'd, but npt being very conver- 

' ' " .'-'"■ fan? 
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Of Hypotbefes, Experiments, Sec, 2$ 
Ant in the leat-rted World, know but little 
about them j yet, take an exceffivc Plea- 
sure in hearing Relations of rhem, and the 
wonderful Things they have difcover'd, 

B. I am -glad" to find in you fuch a Dif- 
pofition, and queftion not but you will be 
highly gratified with the Series and Sequel 
of our Difcourfe. 

A. I believe I *ft»aU j bat to the Point, in 
what Manner, I pray you, are thofe Expe- 
riments performed ? for, as you have feen 
the ■ Manner thereof, ytiu can well inform, 

IDC 

B: They who have reduced cxperimen ta j 
Philofophy.to Method, and make it their 
Buiinefs to teach it others, prepare a large 
Apparatus of Inftruments of all Kinds, to 
the Value of five or fix hundred Pounds; 
and at ftated Times, in a very large Room, 
there isan Operator appointed to perform a 
pourfe of Experiments therewith, in alt 
the various Parts of natural Philofophy, in 
the open View of all who areprefent to fee 
and learn the Manner thereof. 

A. Cannot you give me fome particular 
Account of thofe Inftruments, and the Man- 
ner of ufin* them ? 

B. It is the Subject of a large Volume to 
defcribe themwhh their Ufes in particular: 
Jfowcver of fuch as are moft common, to 
be had in the eafieft Manner, and which 
you your felf may underftand, and ufe i£ 
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you pleaie, you may take the following Ac* 
count : 

The "felefcapt t is an optic Inftrumenr, 
wherewith to view diftant Objefls, which 
it greatly enlargeth, and makes them feem 
near us ; by which Means the Aftronomers 
and Philofophers have made wonderous 
Difcoveries in the San, Moon, and Planets. 

The Micro/cope, Is contriv'd to augment 
and render vifible very minute and.fmali 
Objects, which otherwife efcape the Sight. 

The Heliofcope, is a Sort of "Tele/cope, 
fitted fa, as to look on the Body of the Sua 
without Offence to the Eyes. 

The Barometer , or Barojcope, iscontriv'4 
to cftimate the fmall Variations of the 
Weight or Preflure of the Air. 

The Ammo/cope, is a Machine, invented 
to forefliew the Change of the Air, or 
Wind. 

The Aeolipile,. is contriv'd to fliew the. 
Nature and Force of pent up Air, mined 
and breaking forth, refembling a Tem- 
pe/t.Gfc.. - 

The Aerometer^ is an Inftrument to mea* 
Aire the fpecific Gravity of Liquids. 

The Hygrometer, is an Inftrument to 
meafure the Moifture and Dryneis of the 
Air. 

The Hygrofcope, fbeweth the Increafe and 
pecreafe of the Drynefs of the Air. 

The 
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Various Inflruments defcrth'd. 27 

The 'thermometer, meafureth the Heat 
and Cold of the Air. 

The Thermo/cope, only fheweth the In- 
creafe and Decreafe thereof. 
„ The Hydroftatic Ballance, is an exceeding 
exact fine Pair of Scales for making Expe- 
riments, relating to the Gravity of Fluids. 

Dioptrick Inftrumcnts of various Sorts 
to explain the Nature of refracted Rays of 
Light, through various Mediums. 

Catoptrick Inftrumcnts are alio manifold, 
which ftiew the Nature of reflected Rays of* 
Light. 

The Pneumatick Engine, called the Air- 
Pump, is the mod universal of all others ; 
it's die very Bafis of the PhUofophy of tho 
Air, and hath opened a greater Door to the 
Secrets of Nature, than any Thing that 
was ever invented betides ; and it were end- 
lefs to fpeak of this in particular, and all 
the other Inflruments in genera], that are 
invented to explain and- confirm the other 
Parts of Phyjiology. 

A. Surely wonderful Curious and De- 
lightful muft ic then be to lee all thofe ex- 
traordinary Things performed by fuch nice 
Inftrumcnts t Alas 1 what inert, ignorant, 
and narrow Souls have we poor Mechanics 
and Plebeians ; what wretched, unworthy, 
and uncouth Notions have we conceiv'd of 
the World, and Things therein ! We think 
our 
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our felves learned, if we know how to find 
out a Word in Bailey's Dictionary, little : 

dreaming <h much Pains, Expence, ant] 
Time, neceffary to acquire but a partial 
Knowledge; and to be efleemed but mode- 
rately learned V 

B. Well, hot uWt be difcoiiraged ; the 
Knowledge of thefe Things Will be much 
eafier and cheaper tons, than they were to 
our Forefathers ; what coft them Pounds, 
we may have for fo'many Pence ; what coft 
them Years of Study, Fatigue, and Dis- 
quietude, we may acquire with Eafe and 
Pieaiure 5ft a few Days or Months j what 
they rejoyced to come atbyPiece'-meila, and 
in an imperfeft Manner, we have prefented, 
as m one intke methodical View. . Where- 
fore if we are Ignorant, 'tts becaufe we- are 
idle and indolent indeed : if we lire fatisfied 
only with the vulgar erroneous Notions of 
fallacious Seme, and endeavour not to rec- 
tify them by the Precepts of refined and 
learned Reafoo, and the Methods put into 
our Power ; in vain then, hath God given, 
us Ability to be tetfer than the Fowls of S&a~ 
ven, and to have more Under]! anting (ban 
the Beajh which ftrifh. 
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Pbik/opbical Grammar: 

Or, V I E W of 

Modern Philofopby. 

Part I. 
SOMATOLOGY: 



Doctrine of the univerfal Proper- 
ties of Matter ; and the lpe- 
cific Qualities of natural Bodies ; 
with Sir Isaac Newton's Laws 
of Nature. 
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Chap. L 

Somatology - , treating of the com- 
mon Nature and ^Properties of all 
natural Bodies, 

A. £ HAT do you call Soma- 

S tology? 

I B. That Part of Pby. 

ftfohgfa which treaterh of 

g Matter or Subftance in ge- 
neral, with the Nature and infeparable Pro- 
perties of all Bodies confifting thereof. 

A. What is. implied in the Original of 
the Word Somatology ? 

B. The very fame Thing ; for it is com- 
pofed of the two Greek Words, Za/xzia, 
Bodies, and ^o^L, a Difcourfe ; \. e. a Dif- 
courje of natural Bodies. 

A. What 
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A. What do you mean by Matter ? 

B. The Subftance, or Effence, of which" 
all Things in the Univerfe doth confift. ." 

A. Is there any Difference between what 
you call Matter, and Body ? 

B. No j excepting only, that the latter 
is ufed often in the Plural for the feveral 
fmall Parts and Divisions of the common 
Subftance of the Univerfe j i, e. they are 
called Bodies. 

A. Is the intimate Nature of Matcer to 
be known ? 

B. No; this is conceal'd from humane 
Knowledge j all we can difcover of natu- 
ral Bodies, are feme few Properties and 
Affections thereof, which ate more obvious 
to our Senfes. 

A. Is the original Matter of all Bodies 
the fame ? 

B. Yes ; what the Philofophers call the 
primary conftituent Particles, Atoms, or 
Corpufcles of Matter, which conftitute 
Bodies of infinite Kinds, are yet the fame, 
or of the fame Nature, among themfelves,' 
in all thofe Bodies. 

A. And what, is not this the fame Thing 
as to fay, that Fire and Water, a Flint and 
Down, Gold and Dung, &c\ arc the fame 
Things with refpect to the Matter it feif 
of which they confift ? 

B. Yes, they are fo ; and what then, my 
Friend ? 

A. What 



Of Matter; whether finite, eternal. 33 
A. What then, why then, I believe, you 
will have few Difciples amongfr. the com- 
mon People ; and ieveral will think they 
give it a better Term than it dcferves, if 
they call fuch Afiercions pbilofopbical Ro~ 



B. 'Tis very probable, it may be fo ; but 
the real Nature and unchangeable Truth 
of Things, are ftill to be infifted on, tho* 
they are unknown to, and gain no Credit 
with the Vulgar. 

A. Is Matter finite, or infinite ? 

B. Finite; and limited within certain 
Spaces and Bounds in the various Parts of 
the Univerfe. 

A. Do you think Matter is created, or 
eternal ? 

B. Naturally, it is impoffible for it to 
exift from Nothing, by Axiom V. But 
whether abfoluce Nothing, under the Ma- 
nagement of omnipotent Power, is capable 
of being wrought into Exiftence, or Sub- 
ftance, without overturning, by wholefale, 
the Foundations of all Philosophy, I ftiall 
not here determine ; nor yet, whether there 
be any Thing of Blafphemy in afferting it 
to be eternal ; only this, I think, at pre* 
font, that according to the ftri&eft Rules 
and Axioms of Pbihfipby, it muft be Co. . 

A. How is Matter, or Body, commonly 
confider'd ? 

• D B. As 
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B, As having three Dimcnfions, ^oiz. 
Length, Breadth, and ThicknetV 

A. Is this Canfiderawon of Matter the 
znoft philosophical ? 

B. No ; 'tis too vulgar and defective. 

A. What is a more accurate Method 
to acquire the beft Knowledge and Ideas of 
Matter, or Bodies, that we are capable 
of? 

B. By confidering thofc Properties and 
Affections thereof, which are obvious CO us, 
and beft known by us. 

A. How are the Properties of Bodies 
diftinguifhed ? 

B. Into thofe which are common to all 
alike, and thofc which are peculiar to each 
in particular ; The firft are called Common 
and Eilcntial, the latter Specific and Ac- 
cidental. 

A. Which are the Properties of the firft 
Sort ? 

B. They are generally reckoned thefe 
which follow : 

I. ExUnJion, for alt Bodies are extended. 

II. Divijthiiity, for all Bodies may be di- 
vided, 

ill. Solidity, for the Panicles of ell Bo- 
dies are hard. 

IV, Figurakilitfr for all Bodies have feme 
Form or Figure. 
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V. Mobility K for all Bodies are capable of 
being moved. 

A. Is this Enumeration of the common 
Properties of Bodies every way juft, and 
equal in all Things ? 

B- No, I do not think it is j for firft, 
they may all be afierted of the whole Body 
e*cepc SpUdity, which agrees only to th« 
Particles of Bodies} again, other Proper- 
ties may as unirerially be aflerted of Bodies 
as fome of thefe, as Durability j fpr a Po- 
dy is no left infinitely durable, than it is in- 
finitely divifitye. 

A. Which are thofe other Properties of 
Bodies, which you call Specific or Acch 
dental ? 

B. They are generally reckoned th* fol- 
lowing: 

I Light. 
XI. Colours. 
211. Sound. 

IV. Gravity and Levity. 

V. Attraction and El0ricify, 

VI. Tranfparency and Opacity. 

VII. Denjity and Rarity. 

VIII. Bardnefi and Sojtnefi. 

IX. Rigidity and Flexibility. 

X. Confidence and Fluidity. 

XI. H«f and (M/. 

Da XII. H«- 
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XII. Humidity and Siccity. 

XIII. Elafticity. 

XIV. Odours and Sapoun. 

A. What do you call the Elements of na- 
tural Bodies ? 

B. Thofe pure and fimple Subftanccs of 
which all grofs and raix'd Bodies are faid to 
confift ; and into which they may ulti- 
mately be refolv*d, or reduc'd. 

A. How many are thofe Elements reckon- 
ed to be ? 

B. The Ancients counted fevcn, viz. 
Fire, Air t Water, Earth, Salt, Sulphur, 
Mercury. 

A. How many do the Moderns reckon ? 

B. Some of the modern chymical Philo- 
fophers reckon five, viz. Mercury , Phlegm, 
Sulphur, Salt, and Earth. Others reduce 
them to three, viz. Mercury, Sulphur, and 
Salt. Whereas in reality, there are no other 
Elements of natural Bodies than the primo- 
genial Particles of Matter, or Subftance, 
of which they confift univerfally, and en- 
dued with the Properties above mentioned. 
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Chap. II. 

Of ExtenficMy and the Magnitude^ and 
%)imenfims of natural Bodies. 

A. T Remember you faid the 6rft of the 
J[ univerfal and efiential Properties of 
Matter, or Body, was Bxtenjion ; pray ex- 
plain what is meant thereby ? 

B. Extcnfim of Matter, is the Quantity 
of Bulk, or Size, into which the primoge- 
nial Particles of Matter are diftributed, or 
extended, in any natural Body. 

A. What arifeth hence ? 

B. The Doctrine of Magnitude, and Di- 
mension of Bodies. 

A. Pray, what do you call the Magni- 
tude of Bodies ? 

B. Their Size, or Bulk, or Quantity of 
Space, which they take up. 

A. How do you compute, or cftiraatc, 
the Magnitude of Bodies ? 

B. By the Quantity of their Dimen- 
fions. 

P 3 A. What 
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A. What do you call the Dimenfions of 
Bodies? 

S, Their Extenfion in Lengthy Breadth, 
and Thicknefs, or Depth ; and rhefe are 
the common Terms, or Bounds, which 
limit the Subftfcnce of all Bodies. 

A. Have all Bodies tbefe three Dimen- 
fions f 

B* Yes, they hive j though, one, of two; 
or all of them, efcapc our Senfes'j yet f they 
neverthelefsexift together in all Bodies. 

A How do fome then fay, thataPoiru: 
hath no Dimenfions ? 

B. They mean by this, a Point, or the 
fmalleft Part of Space, which, naturally 
fpeaking, is Nothing, and therefore hath 
no Properties. 

A. How arc Bodies differfine'd'. with Re- 
ipeit to their Dimenfions ? 

B. They are by Mathematicians, on that 
Account, diftinguiflied into Points^ Liza, 
Superficies, and Solids. 

A. As how? 

B. They call that a Pwztf/wbea all the 
three Dimenfions are fo very fmall, as to he 
altogether imperceptible, as the Speck A: 
A Line, is that which appears to have no 
Breadth, of Thicknefs, as ' fefcT: [A Super- 

Jicies, that which hath Length" arid Breadth, 
but no percelveable ThickneTs, ' as ABCD> 
L°ftb> they call that a Solid, which hath 
evidently all the three. Dimenfions, as the 
( ' ' Solid 
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Of Magnitude and Dimenfons of Bodies. 39 
Solid S; whofe Length, is AC, its Breadth, 
AB, and its Thtcknefi, or Depth, AE. Sec 
Fig. r, 2, 3 and 4. Plate 1. 

A. How many are the Degrees of Mag- 
nitude? ... 

B. They are infinite; for no Body how- 
ever great or fmall can be given, but ano- 
ther may be conceiv'd greater or fmsller 
than it i as I (hall demonftrate to you when 
wedifcourfeof the Divifibiiity of Matter. 

A. How are Bodies, or Things., fold, to 
be great or fmall ? 

B. Greatnefs, or Smallnefs, are only re- 
lative Terms s and Things are great qr 
fmall only as they are compared- one. with 
another : Thus a Mountain 'two' or three 
Miles high, » a great one, and one not 
above two or three Perched high, fs a. fmall 
one, when they are compared together. 

A. .Then, I fuppofe, you cdurit.it Im- 
proper and on philosophical, to fsy any 
Thing is abfolutely great or frnalj. 
■ B. Moft certainly it is; becaufe the fame 
Thing is either great or fmall by CpmparS- 
fbnonly: Thus a Hog is a fmall Crearure, 
compared with the largeft Elephant ; but 
it is a great Creature, when compared with 
a Loufc that crawls on his Back. 
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Chap III. 

Of the Divifibility of Matter, of the 
Infinity thereof^ and of the wmdeyfd 
Du&ility and ftiwfibility of feveral 
Bodies. 

A. T) RAY what is the Divisibility of 

± Matter f 

B. It, is that univerfal Property or Difpo- 
fuion of a Body, whereby it is capable of 
being divided or reduced into Parts, either 
actually or mentally. 

A. How far are Bodies capable of being 
divided? :■ . :.' 

B. Body is divifible in infinitum, or with- 
out end. ....... 

A. This^si wonderful Doctrine! yf^ar 
will you fay, i-hat the leaft Grain of Sand , 
is, capsule of being divided into Pans ftjlj; 
lefler and letter, through all the Age* of, 
"Eternity? 

B. Yes ; and as wonderful as it is, it is 
capable of no lefs than a plain mathemati- 
cal Demonstration. 

.::■■ 2 ^ A - Do 
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Of Diviji&ility, proved to be infinite. 41 

A. Do you fay fo ! I with ic may be fuch 
as I can underiland ; pray lee me fee ic how- 
ever. 

B. I will, and I'll engage that you or any 
one may understand ic ■, aod ic is thus, lee 
EF {Fig. fr, Plate 1.) be a righc Line, I 
fay that Line may be divided into a Num- 
ber of Pares exceeding any finite Number, 
and it is thus demonftrated: Through E 
and F, .the two Extremities of the Line, 
let there be drawn the two parallel Lines 
AB, CD, and fuppofe they were infinitely 
extended to the righc Hand ; then 'tis evi- 
dent, that in the Line CD, infinitely ex- 
tended, tjjwe , may be taken an infinite 
Number q£,Points, a,b, c, d,,e,fifc. Now 
if to each pi thofe Points,, there) be drawn' 
ftrait Lines from the Point A (taken in. 
A3, to the left of the given Line EF ) each 
of chofc Lines Aa, Ab, Ac, &c. will cat,, 
offafmall Portion of theLine,EFi butbe- 
caufe the Points a, b, c,&c. are, infinite in 
Number, fo likewife are , the, Lines Aa, Ab, 
Ac, &c. and confequcntly the Parts, ; or 
fmall Portions, they-, will cut or? of the Line. 
EF, will be infinite in Number alfo •, and- 
thus it is manifeft, that the Line EF, how- 
ever final), may yec be divided into an in- 
finite Number of Parts. 

A. Indeed 'tis fo plain, that I rouft con* 
fefs and believe it : Pray whac may we infer 
from this wonderful Property of Matter ? 

B. Firft, 
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B. FirJ t Thar the leaft Particle of Matter 
is capable of an infinite Divifion, as well 
as the greateft. 

Secondly > That there is no- fttcfct Thing as 
infinitely finall Particles of Matter.' 
- Thirdly, That the original -or primoge- 
nwl Particles of Matter, into which it may 
be ultimately reduced, are altogether pafl 
humane Comprehenfion. ' ' ; \ 

Fourthly, Hence ' we learn what wonde- 
rousEffecls a final! Piece of Matter may 
produce by its Divisibility and Ductility. 

A. Pray what do you call theDuftiKty 
of Matter? ' • 

B. That Difpofition of h t Wh4rcby"it ts 
eafily drawn out JntfrLength, er^Breadth. - 
" At What ctiriom and extraordinary In- 
flances have you of this Kind ? ' - : 

3. I thinfc the following very remark- 
able, viz. ,," ' <".' '; '';'. ; ! 

Mh.if(5'/r^iairii ; a Piece of Silk, weigh- 
ing /£j- Grains; only, wasdrawn out into a 1 
Thread three nuridred Yards long. 

! He faith alfo,' that one Grain of Gold; 
may be bear into a Leaf of fifty fquard' 
Inches. '-•' ' . *' ■/ 

" If then An Inch'irt Length be dividetfirird* 
two hundred : Parre,'the Eye may difiMnguifh, 
them all ; wherefore. in ; oneGramof <3oId l 
art iooopdo' of. vifible Parts.''. ;- >f: * \ , 
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An Ounce of Silver may be gilt with 

eight Grains of Gold, which afterward? 

may be drawn out into a Wire of 1306 

I^oot long. 

Dr. Halle} his made it appear, that 

124^00 of thbfe very fine Skins, of Gold, 

u(ed in gilding Silver- wire, do not in 

Thickneis exceed an Inch,'. Befides {everal. 

other Inftances. 

A. Thefe Things are very admirable in- 
deed ; what other remarkable £)iicoveries 
have iflued from the Divifibitity of Mat- 
ter ? 

B. The extraordinary Subtil ity of Mat- 
ter, and the Tenuity or Finenefs of its Parts, 
will appear by thefe Instances. 

Mr. Boyle hath found that one Grain of 
Copper will tincture 28534 Grains of Wa- 
ter i and therefore in a DfOp-«f, Water, 
whofe Diameter is one hundredth of an 
Inch, thcre ; are contained 2114000 vifible 
Parts of Cc 100 to 

an Inch. 

Again, E ie Mag- 
nitude of a e, to be 
^ ■ Parts of a Cubick Inch. 

1 ©oo oooo ooo o ooooo oo 

He has likewife Ihewn that one of thole 
Globules of Blood, which circulate in the 
Veins of fome very fmal 1 Creatures, doth not 
exceed the 



— jcojooooooloooooooccococ 

Par t of a GXibic Inch. 

Once 
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Once more, he hath alfo demonftra- 
ted chat one ' Grain of Sand will contain 
125000000000000000000000000 of the 
aforcfaid Blood-Globules; that is 10256 
Times more than the higheft Mountain 
upon Earth contains Grains of Sand. 

La/ily, He hath (hewn the leaft Particle 
of Matter fhall be made to fill the greateft 
Space ( fuppofe the Orb of Saturn) fo that 
there (hall be no Pore therein, whole Dia- 
meter (hall exceed the 1000000000000 th , 
&c. of an Inch. 



Chap. 1 
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HAP. IV. 



Of the Solidity and Ftgxrahilitj of 
Bodies. 

A \X7 H A T is that common Property 
VV °* Matter, or Body, which you 
call Solidity ? 

B, Solidity is that Property, whereby a 
Body refiftcth all others that prefs it on 
every Side, and whereby it hinders all other 
Bodies from entring into that Place which 
it poffefleth, though they are forced againft 
it ever fo violently. 

A. Then fuppofe I prefs a Body ever Co 
forcibly between my Hands, that Proper- 
ty which prevents my Hands from coming 
to a mutual Contact, you call Solidity, 
if I underfland you right. 

B. Yes, I do foj and this Property is the 
Ground or Cauie of all Rcfiftance in Bo- 
dies. 

A. Is not this a new Term for this Pro- 
perty ? 

2 B. Yes, 
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B. Yes, it hath been formerly called /«- 
penetrability -, that is, whereby two Bodies 
cannot penetrate each other, or be in the 
fame Place at once. 

A. And is the Exchange of Impenetrabi- 
lity for Solidity^ nude on good Grounds 
do you think ? 

B. A great Man made it, and a greater 
hath approved it( but under Favour of 
them, I think the Word Refiftance, ex- 
prefTeth this Property much better thao 
cither of the other. 

A. I pray your Reafons for that ? 

B. Impenetrability is a Negative, and 
therefore not fo proper ; Solidity is ambi- 
guous, for thereby we often exprefs the 
Hardneis of Matter ; a Property entirely 
different from what is here intended by it. 
The Word Refiftance exprefieth the Thing 
aflerted by each of thoie Names ; and there- 
fore (being neither improper nor ambi- 
guous ) is more fit than either of them. 

A, And is this Property of Matter the 
fame in liquid or fluid Bodies, t% it is in bard 
orfixMones? 

B. The very fame ; for a Drop of Wa- 
ter, or ft Particle of Air, remaining fix'd 
between Any two Bodies, will no left hinder 
their Contact, than an equal Quantity of 
Seed or Diamond would do. 

A. Pray what is that you call Figurabi- 
lity of Body or Matter ? 

P* Tha?. 
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B. That Univerfal Difpofition thereof, 

■whereby 'lis ncceffitared to appear in, or 

put on fome Sore of Shape, or Figure, or 

other. 

A. Wherein doth the .Shape or Figure of 
Matter confift? 

B. In the Manner, or Mode, orFafliion, 
of ks Extremities, or external Superficies, 
within which it is contained. 

A. Is it not the fame with what is call'd 
the Form and Modification of Matter ? 

B. Yes ; and fince the Forms of Matter 
are only the Shape,- or Faihion, of its ter- 
minating Extremities, we muft exclude 
fubftantiai Forms, as the comradiaious 
Nonfenfe and Jargon of the Schools. 

A. Doth this Property of Matter you 
now di&outfe of, equally relate to the ori- 
ginal primogenial Particles of Matter, as 
wefr as to the groffer Compofition thereof 
in natural Bodies ? 

B. Yes i but in thofe inconceiveable Par- 
ticles of Matter, the Forms, no doubt, arc 
much more fimplc, regular, and determi- 
nate, than in thofe heterogeneous Compe- 
tition which we are acquainted withal. 



Chap. 
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Chap. V. 



Of Mobility of Matter, and the Nature 
of Motion, and Refi. 

A. T) RAY what is meant by the Mobi- 
^ lity of Matter^ 

B. It is that eftential Property, whereby 
any Part of Matter is capable of Motion, 
or being moved. 

A What is Motion ? 

B. A continual and fucccflivc Change of 
Place. 

A. What is Reft ? 

B. The Continuance of a Body in the 
fame Place, for any Time. 

A. What is the Caufe of Motion ? 

B. An external Force or Power applied 
to any Body; which being fuperior to its 
Refinance, impclleth or drivcth it out of 
its Place. 

A. Jrtow is Motion diftinguifhed ? 

B. Into abfolute and relative. 

A. What is abfolute Motion ? 

B. The real Motion of a Body, from one 
Part of atffolutc Space to another. 

A. What 
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A. What do you call relative Motion ? 

B. It is the Change of Place with re- 
fpect to Comer other Things at reft : And 
abfolure and relative Reft is juft the con- 
trary t« thefei 

A. What do you obferve hence ? 

B. That a Perfon may relatively be at 
Reft,- who yet -is really and truly in abfo- 
lute Motion. 

'- A. Pleafe to exemplify this Matter. 
■ B. 'I will: Suppofe a Perfon/ieated in a 
Ship, he appeareth to all within the Ship 
to' be -'at- Reft; though at the fame Time 
he is moved with the fame Motion, with 
the -fame Swiftnefs, £nd according to the 
fame Courfe, as the Ship it felf is, with re- 
gard to abfolute Space. 

A. What are the general Affections of 
Motion? 

B. They are thefe- three, viz. 

i. The Celerity or Velocity of Motion. 

2. The Quantity of Motion. 

3. The DireBhn of Motion. 

A. Pray what do you mean by the Cele- 
rity of Motion ? 

B. -It is that whereby a Body pafTeth over 
a given Space, in a given Time: So that if 
in one Minute a Body A pafleth over the 
Space ab, and another Body B pafieth over 
the Space cd, in the fame Time ; then the 

E CeUn 
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Celerity or Stoiftnefs of the Body A trill be 
to the Celerity of the Body B, as the Lin» 
ab is to the Line cd. See Fig. VI. 

A. How do you compute the Quantity. $i 
Motion?' 

B. By compounding the Proportion of 
the Quantity of Matter* and the Velocity 
of Motion : Thus, if the Body A. hath two 
Parts of Matter, and fix Degrees of Velo- 
city, the Motion of that Body will be twrive. 
SecJfc.VH. .■"■.■ 

A. Then by this Means I perceive yew 
have an eafy Method of comparing the 
Quantity of Motion in any two or more 
Bodies. . . ■'• 

B. Yes, very truly: For, fuppofe the 
Body A hath two Parts of Matter, arid fix 
Degrees of Velocity ; and the Body B ha;th 
four Parts of Matter, and ten Degrees of 
Velocityj then the Quantity of Motion in 
A, palling from a to b, will be to the Quan- 
tity of Motion in B, palling the Space cd, 
as twelve to forty. See Fig. VII. 

A. Why then I find, that if the Quan- 
tity of Matter in any two Bodies be equal, 
and their Velocities unequal, and the con- 
trary, their Quantity of Motion will like- 
wife be unequal. 

Bi It will fo; for the Quantity of Mo- 
tion in two Bodies will never , be equal, 
if their Matter or Velocity differs, unjefs 
in this one Cafe, when the Quantities of 
i Matter 
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Of Afofivil, tin£ its Affeftions. 5 1 
Matter and Velocity are m reciprocal Pro- 
portion to each other : As thus, 4: 2 : : 6 : 3, 
Wherefore the Motion of B, withthrecDc- 
grees of Velocity, rs equal to thfc Motion 
of A, with fix Degrees thereof. Sec 
Fig. VII. 

A. What 4o you call the Direction of 
^Motion ? 

B. It is a rkjh* Line, fuppofed to be drawn 
towards thePface where the moving Body 
tends : As ab is the Direction of the Body 
A, in Fig. VI. 

A, What <Jthe*r Divifions of Motion do 
you make i 

B. Why, according ro the Force iaipref- 
fed on Bodies, their Motion is either iiraple 
or compound. 

A. Pray, &>, what is fimple Motion? 

B. When only one Force or Power ac"te 
on any Body, the Motion produced thereby 
is -Ample, ^frd according to the Direction of 
theimpteffed Force. 

A. And, next, plcafe to explain com- 
pound Motion. 

B* This is produced when two or more 
Forces aft on any Body in different Directi- 
ons : Thus, ftrppoie a Power H act on the 
Body A, with eight Degrees of Force, in 
rhe Direction ah; and another Power I act 
on it with Fix Degrees of Force, in rhe.Di- 
reftion ac ; I fay, rhe Motion of A, is not 
limply in cither of the Directions 4b or ac, 
E 2 but 
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but in a Direction compounded of both* 
viz. ad, and that with ten Degrees of 
Force ; and arrives to d in the fame Time 
as it would have arrived to b ore with thofe 
Forces fingly. See Fig. VIII. 



Chap. VL. 

Of L I G H T. 

B. T T Aving thus, taken a brief Survey of 
L J. the moft. general and cflential Pro- 
perties of Matter ; let us now proceed to\ 
thofc which are more particular, called the 
fpecific or accidental Qualities of Bodies. 

A. By all means. Sir, proceed ; for 'tis 
a Converfatton of fo noble a Sort, that 
I fhall never recompenfe the Time and 
Trouble you take to inftru&mej. But, to 
continue the Thread, pray, why are they 
called fpecific or accidental Qualities? 

B. They are called Specific, becaufc there-, 
by the feveral Kinds of Bodies have their 
Diftinftion, and are what they are, and are 
differenced frpmone another: Thus, Fire 
by Heat, Glaji by Iranftarency, Liquors 
by Fluidity, Solids by their Fixity, &c. 
are ditlinguifhed from each other ; and are 
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accounted particular Species of Being or 
Matter. 

A. But you do not fay- why they are term- 
ed Accidental. 

B. I wasjuft going to tell you ; they are 
thus called, becaufe they are not efiential 
to Matter, buc happen to part thereof per 
Accidens, or by Cafualty\ for 'tis purely 
fo, that one Part of Matter is difpofed to be 
hot, another cold, another dry, another 
light) another of this Colour, and another 
of that. 

A. Which of thofe Qualities will you 
pleafe to begin withal ? 

B. Light i this being the mod conside- 
rable and wonderful of all others; and by 
which, all Things are made vifible and 
known. 

A. Pray what do you ca\\ Light t 

B. That Quality of certain Bodies, 
whereby they become vifible to us, and 
render others fo. 

A. What is the true Gaufe of Light m 
thofe Bodies ? 

B. No Man can certainly tell ; however, 
fome affirm it to confift in the extreme vi- 
brating Motions of the Parts of thofe lu- 
minous Bodies. 

A. By what Means doth Light come to 
affect our Eyes ? 

B. 'Tis fuppofed this is owing to a very 
fine auherial Matter, vaftly rarer than Air, 

E 3 which 
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whieh 19 the Medium by which the Rays 
of thofe luminous Particles are tranfmitted 
ox propagated to our Eyes, and illuminate 
them with their Light. 

ji. You then fuppofe, I find, that what 
we call Raye of Light are real Bodies, or 
Particles of Matter, endued with the Qua- 
lity of Light, and not the Quality it felf. 

B. You hit it; I do indeed not only fup- 
pofe it, but am fure of it. 

A Are you indeed ! then I am fure not 
only my ielf, but Thoufands more, have 
been long miftaken. Pray, is not the Sun 
the Fountain of Light originally ? 

J3. No : He is only the greateft Body that 
emits Light in our planetary Syftem ; Light 
it Ielf being a Quality innate to. thofe Bo- 
dies, which emit it naturally. 

A. But why do you fay naturally f 

B. Becaufe opake Bodies, when heated 
beyond a certain Degree, will emit Ligbf- t 
and all Bodies, efpecially fulphureous ones, 
having their Parts fufficienily agitated do 
fhine or emit Light : Whether this be by 
Percuffion, as $tuic&~Jtfvtr, when fliaken 
in Vacuo ; or by Attrition, as a Cat's Back, 
ovHorjes Body, &c. rubbed in the Dark } or 
by Putrefaction, as happens in tVood, Fiejb t 
&e. when putrified ; or by any other Way. 

A. la the Motion of Ligbf inftaotaneous 
pt fucccfiive? 
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. B. It being found (by Observation.) ^hac 
XjigJ?t\% fucceffive, or propagated in Time, 
hath at Length ended this long and difficult 
Controyerfy. 

A. By what kind of Obfervat.ions is this 
difcbver'd ? 

B. Aftronomical Observations; the Prin- 
cipal of which is, that of the EcHpfes of 
the Satellites of "Jupiter ; for thoi? Eclipjes, 
when the Earth is between the Sun and ju- 
piter t happen feven or eight Minutes toq 
fqon j and when the Earth is beyond the 
Sun, they happen as much later than they 
ihould by the Tables j the Reafon of wh,kh 
is, that Light hath farther to go in the lat- 
ter Cafe than in the former, by the Diame- 
ter of the Earth's annual Orbit, 

A. Why, if this be the Cafe, you may 
nearly compute the Motion of Light ; can 
you not ? 

B. Yes, eafily, could we tell precife- 
ly the Diftance of the«Stt#: Some mate 
if ipaop, and others 20000 Diameters of 
the Earth ; let us then take the Mean 15000, 
and it is well known the Diameter of the 
Earth is about 7935-475 Englijh Miles; 
therefore the Diameter of rhe Earth's Orb 
is 1 19032125 Miles: Hence at the Rate of 
7* Minutes, or 450 Seconds ir. pafling from 
the Sun, Light will be found to fly 2645 1 $ 
Miles in a Second of Time. ' 

E 4 A Pray 
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A. Pray make this incredible Swiftnefs 
of Light a little more intelligibly by Ex- 
ample. 

B. I will : 'Tis found that a Bullet, at 
his firft Discharge from the Muzzle of a 
Cannon, flies one Mile in a little above 8$ 
Seconds, and therefore would be 324 Years 
in arriving to the Sun ; hence the Propor- 
tion of Swiftnefs in a Cannon-Hall and 
Light, is as 1 to 3 1 1 2 nearly ; that is, 
Light flies three thoufand one hundred and 

' twelve Times farter than a Bullet at his firft 
Discharge. 

A. Wonderful are the Works of God ! 
Not only paft finding out, but pad Belief 
when but imperfectly known ! But, pray, 
what other Properties of Light are dif- 
covered ? . 

B. Light is not only found to be a Body, 
but it is alfo found to confift of Rays tin- 
ctured with, a!I the original Colours in Na- 
ture. 

A. In what Order are the Rays of Light 
found to be coloured? 

B. According to the different Degrees of 
Refrangibilky in the Rays : From Rays left 
Refrangible to thofe that arc mod fo, the 
Colours appear in this Order, 'viz. Red, 
Orange, Tel low, Green, Blue,- Indigo, deep 
Vhlet : But more of Colours when we dil- 
courfc directly thereof by and by. 

A. Fray 
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A. Pray what other Affections of Light 
are obfervable ? 

J5. Its ReflexibiHty and Refrangibility. 

A. What da you call the ReflexibiHty of 
Light ? ' 

B. The Difpofition of the Rays to be re- 
flected, or turned back from the Surface of 
any Bodies on which they fall : Thus the 
Ray aB falling on the Surface AC, in the 
Point B, is reflected or turned hack again in 
the Direction Bd. See Fig. IX. 

A. In what Manner or Order is this ? 

B. The Law of Reflection of Light is in- 
variable ; for the Angle aBc, of the inci- 
dent Ray aB, is ever equal to the Angle cBd, 
of the reflected Ray Bd, and the Perpendi- 
cular cB. See Fig. IX, 

A. Pray what do you mean by the Re- 
frangibility of Light ? 

B. The Difpofition of the Rays of Light 
to he refracted, or broken out of their di- 
rect Courfe, in pafling through one trans- 
parent Bodybr Medium intoanotheY: Thus 
the Ray aB, pafling through the Medium; 
of Air to B, and there ftriking on the Sur- 
face of Water AC, is 'refratted or broken 
out of its direct Courfe BE, into another 
BF, towards the Perpendicular BG r Sec 
Fig. X. 

A. Doth the Refrangibility of Rays alfq 
obferveany ftated Law or Order ? 

B. Yes! 
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2J. Yes : For the Line HI, of i;he, Anglo 
pf Incidence CBH, is always ia the feme 
Propprcion to the Line MF=^K, of $he 
Aqgte of Refraction GBF;; as 4 (9 3 in 
Water j and as 17 to 1 1 in Gla/s : Thai is, 
HI:MF 1:4:3 in Wafer > and RI:MF:; 
17: 1 1 in G/^5. See Fig. X. 

j& What may we learn by this. Doctrine 
of the Reflection of Light? 

B. The Reafon why Objects appear juft 
as far behind any Plane Speculum, or \jpok- 
inS-ghfit a 8 they really are before it, and 
the fame Way : Thus, fuppofe AC the Se- 
ction of a Looking- Glajsy 'tis plain any Ob- 
ject placed before it at a, as the Arrow, 
will appear juft fo far behind the Gfajs AB; 
as £, and directed to (he fame Point in the 
Gla/s B: For all Objects appear in that Ray 
Ed, that meets the Eye in d, be it any hovf 
reflected or refracted. See Fig. IX- 

A. And are our Eyes thus deceived by the 
Refraction of Light ? 

B- Beyond your Imagination, I believe. 

A. Aye, indeed! Pray oblige me with an 
Example how and in what Refpects. 

B. I will ; and that by a very vulgar Ex- 
periment : Supppfe AGHB be a Vejfel, 
whofe Length GH is 56 Inches j let any 
Object, as a half Crown, be placed exactly 
in the Middle thereof at Fj then let the 
Veffel be filled with Water to the Height 
<p, 24 Inches j let FP be a R.ay of Light 

paffing 
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paffing from the Object P to P, but there 
meeting with the Air, it refracted towards 
N, and becomes PN. Now 'tis evident an 
Bye placed in N, cannot, by any Means, 
fee the Object F (far tho Sight is inter, 
rupted by the Side of the P'ejfel^x e ) before 
the Water it poured into the Vefftl\ after it 
to poured in, the Eye at N will indeed fee 
the Object F, yet not in its true Place at F, 
but in another, diftant 15 \ Inches at R; 
alfo to an Eye placed perpendicular over the 
Object F, it will appear to be in O, and the 
whole Bottom, of the Vejfel will feem ele- 
vated to IK, the Height of FO, 11 Inches. 
See Fig. XJ. 

A. Well, 'tit very wqnderful, as well as 
diverting and improving, to fee and con- 
fider of thole Things : I could not, .Indeed, 
have thought that Things placed fo far out 
of Sight could thus be made vifiblej and 
that we mould behold them in Pisces fo far 
diftant and different from the true : Well, 
'tis well we have Reaion to guide us, for 
I perceive our moft exquifite Senfes are faU 
lible, and often deceiv'd. 

B. 'Tis true, our Senfes are liable to De- 
ception, and 'tis well for us in many Cafes 
they are ; for as I go on, I (hall often (hew 
you the Advantages which accrue to us 
thereby, and from the Caufes thereof % par- 
ticularly the Reflection and Refraction of 
Light, 

' A P^y 
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A. Pray how came Bodies firft .of all to 
be endued with this wonderful Property of 
Light? 

. B. By the omnipotent Fiat of the great 
Creator •, he faid, nm »n», Sit Lux, let 
there be Light, and immediately there was 
Light ; and the ftupendous Body of the 
Sun was created, as it were a Repository or 
Store-Houfe thereof, whence it was to be 
distributed to every Part of the planetary 
Syftem, in order to make the Whole vifible, 
and ufeful to the various Inhabitants there- 
of. 

A. Can you give any Account of the 
Smallnefs of the Particles of Light ? 

J?. Yes: Itis computed, that in a Second of 
a Minute, there rites out of a burning Candle, 
the following Number of Particles of Light, 

4I&6dOOOOOOUOOOOOOOOWOOO OOOOOOO OOOOOCOOOOOOO, 

which is ioooooooooo, or ten Millions 
of Millions Times a bigger Number than 
joooooooooooooooooooooooooooooopo, 
the Number of the Grains of Sand, com- 
puted to be contained in the whole Earth. 



Chap. 
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Chap. Vtt. 

Of the Colours of Light^ and mi 
turd Bodies. 

A. VT O W if you £leafe, Sir, let ua 
J_\| turn our Difcourfe to the Pheno- 
mena of Colour : And firft, be .pleafed td 
define what Colour is ? 

B. Colour is that Quality of Bodies, 
whereby they are difpofed fo to modify and 
reflect the Light falling on them, and ftrik- 
ing on the Organ of Sight! as thereby to oc- 
casion or produce the Senfation of Colour 
in our Minds : And that Senfation in us, is 
alfo call'd Colour, 

A. Whence is the original of Colours? 

B. All the Colouring in the Univerfe pro- 
ceeds originally from the Rays of Light ; for 
in them are , contained all the primary, 
original, and absolutely pure and- unmixed 
Colours. 

A. Which, and how many,, are thofe 
primary and original Colours f, 

B. Thofe which follow: i Red, 2 0-' 
r/irige, 3 Yellow, 4 Green, 5 Blue, 6 Indigo, 
"/ Violet, 

A. How are thofe Colours difcerned, and 

diftingmftiea* in the Rap of Light t ■ \ 

"" B. By 
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B. By Means of the different Degrees of 
its Ref tangibility ; for thofe Rays which are 
leaft refrangible, are tiftftflted with Red, 
and paint that Colour on Bodies ; and thofe 
which are moft . refrangible, are violet 
Purple, and paint Bodies therewith ; and 
the intermediate Degrees' of refrangible 
Rays, are dyed with the. intermediate Co- 
lours, in the Order as befofe-drentiohed. ■ - 

A. By tfhat Exptttfnertt do you pdove 
fhis Doctrine r - 

B. By this eafy one folio-wing : In -a 
Chamber made dark, make' ari obrong Hole 
in the Window- Shutter at F, about $ of aft 
frtch in Breadth ,- through wbidr wiFl cntet 
rhe Sun Beam FH, and a large Piifrn ABC, 
placed at about 20 Feet froth; the • Hole, 
wilt refract, the Rays of TrnVBeam j after 
which they will again unite arid betorrn* a 
white Beafn at H, where let be applied an 
opake Body CHI, at the Drftance of 2 or 
3 Feet from the Prifm, in which let there 
be an obloirg Hole made at H, /„ or 6 * of 
an Inch m Breadth, through which *he 
white Part c f the Beam being tranfmittedV 
and made to fall on a Piece bi' wtiire Paper 
placed after, will there paint rhe primitive 
original Colours of Light j fuppoie Red at t, 
Yellow ni Si Green at r, Blue at q, and Vio- 
let at P. See Fig. XII. 

A. Well, very good, and what is the 
Confequence of- all this, Sir? 

B. Why 
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B. Why then wick a Piece of Wire R 
(or any opake Tuning about ,*„ of an Inch 
thick) you may, by intercepting the Rays 
ac -k, 1, m, n, o t take away any one of the 
Colours tt i, «y r, q, or V t whilft the other 
Colours remain as before. 

A. What" do we learn by this Experi- 
ment ? 

B> Fiffl, That the Rays of Light paint 
natural .Bodies with, dffferent' Colours : &e- 
cortdly t That the leaft refrangible Rays, as r, 
paint Red; .and the moft refrangible ones, 
as P, paint ifce deepeft Vibht Fitrple j and 
that other "intermediate refrangible R^ays 
^paint the other intermediate Colours : Third- 
ly, That, thofe Differences of Colour are ab- 
fotutely and really exifting in the Rap of 
Light, and do not arife from the different 
Confines of Shadow, varioufly modifying 
the Lights as has hitherto been the Opini- 
ons of Philofephers. . 

A. I think it feems from hence, as if you 
would infinuate, that Colours are not con- 
nate with Bodies, or naturally in them, but 
painted on them by the Rays of Light.. 

B. 'Tis very true: Colours only are inthe 
Rays of Lights not in Bodies; and all Bo- 
dies are of the fame Hue in the Dark, and 
appear differently colour d 'only by, and in 
the Light. 

A, Strange. DocVine this! I am apt to 

think you'll perfwadc "very few th&t Colours 

are 
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are not in Bodies, when they conftantly fee 
all around them tinged with fuch. an agree- 
able Variety. 

B. If they will not be convinced by Rea- 
son and Experience,"they muft remain Ig- 
norant, and flill poffefs their Prejudices and 
Errors. 

A. But according to this Notion of Co- 
lours, how comes it to pafs that fame Bo- 
dies are all of one Colour, fome all of ano- 
ther, "and fome of fo many different Co* 
lours ? 

B- This is eaiily conceived ;;*f6r the Mat- 
ter of fome BodieV Univetfally reflect one 
Sort -of Rays more copioufly than another ; 
and according to the Reftangibility of thole 
. Rays are the Bodies Coloured : Thus' Minium 
reflects the lead refrangible Rays rrioftcopi- 
oufly, and thence appears Red*, Violets re- 
flect the moil refrangible Rays, and thence 
have their Colour ; and fo of their interme- 
diate Degrees: Again, the Matter of fome 
Bodies is fuch as reflects different refran- 
gible Rays; and therefore is in various Parts 
of various Colours. ' ' 

A. Pray, Sir; what can be the Meaning 
that White and Black are not reckon'd a- 
mong the primary Colours of Light ? 

B. Becaufe White is fo far frooVbeing a 
pure, fimple, original Colour, that, on the 
contrary, 'tis a Mixture of all thofe 7 ori- 
ginal Colours together; or a Competition of 

Colours, 
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Colours, even all the Colours in Nature: And 
on the other Hand, Black is properly no 
Colour at all, being only the Hue of thofe 
Bodies, whole Subftance abforbeth all the 
Rays of Light, and therefore by reflecting 
none, cannot, of Confequence, be colour d 
at all. 

A. Then thofe Bodies which appear 
White, I apprehend, are fo by reflecting 
promifcuoufly all the. Rays of Light which 
fall on them. 

B. Yes, they arc fo. I have one Thing 
more very curious on this Head of Colours 
to relate to you, and then, if you pleafe, 
we .will make a Tranfition to another Sub- 
jefl. 

A. Pray what is that ? I long to know, 
being ravifhed with thefe Kinds of natural 
Curiofities. 

B. It is this : Sir Ifaac Newton, by Ex- 
periments, hath found that the Colours of 
Light, with refpect to their Quantity, were 
in Proportion to the feven mufical Notes, or 
Intervals of Sound, contained in an OcJave, 
viz. Sol, la, fa, Sol, la, mi, fa, Sol. See 

Fig. xm. 

A. Blefs my Stars ! a Difcovery indeed 1 
fure the happieft Man alive for Experi- 
ment ! What! Mufic and Harmony in Co- 
lours I 

B. Yes, he difcovered it thus : Hecaufed 
a Sun Beam to be largely refracted on the 

F Side 
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Side of a d^rk Chamber, which produced 
the Spetirum of Colours, reprefewcd fey 
ABCDEF j in which he caufed an Affiftant 
exa&ly to mart the Confines of each Cakur, 
by drawing parallel Lines betwixt each, as 
am, bi, ck, &c. and thus the Spaces V, I, B, 
G, Y, O, R, reprefents the Quantity of the 
refpective Colours, viz. Violet, Indigo, Blue, 
Green, Tellow, Orange, and Red : And upon 
a nice Examination, he found the parallel 
Sides of the Speftrum AF and CD, to be 
divided in the Pqints a, b, c, d, &c. juft in 
the Proportion as a mufical Chord is di- 
vided for the Concords of an QSfave, viz. 
as the Intervals of thefe Numbers, i. f. }. 



A. This would induce one to think there 
were iome Kind of Relation between Mu- 
Hc and Colours ■, fince it hence appears, that 
in Nature, they are adjufted in the fame 
Proportion, and both deligned to delight 
and pleafe Mankind, and (both the Cares of 
Life. 

B. One Thing more I mult remind you 
of, and that is this: Some Perions tell us 
Colours are tangible Qualities, and may be 
diftinguUhed by Fugling, and give an In- 
ftance of one that could and did do it : But 
this is certainly impoffible to do naturally ; 
and therefore if any one ever did do it, be 
muft have a miraculous Gift of Feeling. 

Chap. 
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Chap VIH. 

0/ S O U N D, 

B. T E T us next entertain our felves 
1 j with a Confideration of the Na- 
ture and Property of Sound; for this is no 
barren Part of Nature, nor a ufelefi Specu- 
lation, the Curious know. 

A. Come on then, Sir, If you are not 
tired, 1 never (hall with thefe noble Difqui<- 
iitions and Enquires ; and pray tell me firil 
wherein Sound doth confift ? 

B. Sound is the unduiatory Motion of 
the Air, arifing from the tremulous Mo- 
tion of the Parts of any Body occasioned 
by a Stroke ; and thofe Undulations or 
Pulfes of the Air beating on the Tympa- 
num, or Drum of our Ears, convey, by 
the Nerves, this Senfation to our Minds. 

A. Hew doth it happen that one and the 
fame Sound may be heard by Co many at 
once, and in different Places ? 

B. Becaufe the Vibrations and Tremors 
of the Air, excited by the Percuflion of any 
Body, are propagated in concentric Spheres 
all around the faid Body ( which is their 
common Center ) to very great Diftances; 
and therefore let a Perfon be any how, of 

F 2 any 
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any where fituated within the Verge of 
thofe Motions, he will equally hear the 
Sound, at equal Diftances from the Bo- 
dy whence it comes : See Pig. XIV. where 
DD reprefents a Drum, and D. 1,2,3,4, 
5, &c. the circulating Motion of the Air 
made by, and conveying the Sound of the 
Beats to our Ears. 

A. How is it to be proved, that Air is 
thus the Medium, of Sound? 

B. By the Experiment of a Bell in the 
Receiver in an Air-Pump, which, before 
the Air is exhaufted, may be heard to a con- 
siderable Diftance -, but when exhaufted, 
can fcarcely be heard at the neareft Di- 
ftance. 

A. What Velocity of Motion hath 
Sound? 

B. Very great, but not fo great by near 
as that of Light : Mr. Derbam has found 
by Experiment that the mean Velocity of 
Sounds is at the Rate of 1142 Feet in one 
Second of Time, or a Mile in 44 Seconds; 
and therefore would take up 17* Years in 
paffing from the Earth to the Sun, which 
is near double the Velocity of a Bullet at 
his firft Difcharge from the Cannon. 

A. Can you certainly tell, Sir, how far 
Sounds may be heard ? 

B. Indeed, Sir, this is a Matter not alto- 
gether certain ; but there are Reports of 
Sounds (as the Explofions of great Guns, 

&c.) 
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Of the Nature and Motion of Sound. 69 
&c.) which have been heard to the Di- 
stance of 180 or 200 Miles. 

A. Doth not the Wind greatly obftruft 
the Motion of Sound? 

B. No, not fo much as one would ima- 
gine j though there is fome fmall Diffe- 
rence in the Velocity of Sound with or a- 
gainft the Wind ; but Sound is greatly aug- 
mented or diminiflied by the Strength or 
Weaknefs of the Wind. 

A. Is there any Difference in the Motion 
of great or fmall Sounds ? 

B. Mr. Derbam fays, none at all ; whe- 
ther they be loud or languid, of Bells, 
Guns, &c. great or fmall, or any other fo- 
norous Body. 

A. How do you eftimate the Greatnefs 
or Intenficy of Sound? 

B. That, Sir, is always as the Space 
paffed through by the Particles of undula- 
ting Air in their paffive Motion backward 
and forward. 

A. What further have you to obferve to 
me concerning the Motion of Sounds ? 

B. They fly equal Spaces in equal Times, 
and nothing but the Wind can accelerate 
or retard them; not the Differences of 
Day or Night, Summer or Winter, Heat or 
Cold, Weather cloudy or clear, the Air hea- 
vy or light, Q?<\ 

A. Pray, Sir, tell me the Reafon why 

after the Stroke the Sound of fome Bodies, 

F 3 as 
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as Bells, the Strings of mufical Inftra- 
ments, &c. continues fo long, but weaker 
and weaker ? 

B. The Sound of Bodies endures in Pro- 
portion to the Number of Vibrations made- 
therein by the Stroke, each Vibration pro- 
ducing a Wave in the Air, and each Wave 
repeating the Sound ; but ftiil more fainter 
and more, as the Vibrations are leis and left, 
till they entirely ceafe : This is eafy to be 
obferved by the Ear in Bells, and by the 
Eye in a String under Tcnfion. 

A. There is one Thing more I had aU 
moil forgot to enquire the Reafon of, tho* 
I guefs how it mud be ; but I beg your 
Thoughts of it, Sir; it is an Echo ? 

B. This, Sir, is no more than the Repe- 
tition of Sound, made by a Reflexion or 
Repercufiion of a Wave of Sound, from 
the Surface of impenetrable Obftacles, as 
Waif?, &c. whence flying back, it refalutes 
our Ears with the fame Sound again. 

A. This is juft as I apprehended it 
to be: But pray, $jr t whence arifeth 
the great Variety in the Note or Tone of 
Sounds? 

B. The Notes and Tones of Sound- arift 
from the peculiar Nature of the fonorous 
Body, the Manner and Degree of Percuf- 
fion, and the different. Make and Configu- 
ration of the Organ or Instrument of 
Sound; all thefe contribute to make that 

wqn- 
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wonderful Variety and Difference in the 
Tunes, Notes, or Tones of Sound. 

A. Why is it that fome Notes, called 
Concords, are agreeable to the Ear, and 
others we call Difcords difagree there- 
with ? 

B. We may fay, they are fo from the 
Agreement or Difagreement of the diffe- 
rent Motions in the Air producing them - t 
but a Perfon is little the wifer for that : I 
therefore refolve it into the Will, Power, 

. and Goodnefs of the great Creator, who, 
doubdefs, defigned the pleafing Harmony 
and Melody of Sounds to indulcorate and 
heighten the Pleafures of humane Life, and 
to alleviate and difpel its Cares. 



HAP. 



IX. 



Of Gravity and Lbvity : Of At- 
traction and Electricity. 

A. T^RAY, Sir, what is meant by the 

JL Gravity of Bodies ? 

BT That Property, Power, or Force, 
whereby all Bodies tend downwards, in 
right Lines, to the Center of the Earth. 

F 4 A. It 
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A. Is not this what is called the Weight 
of Bodies ? 

B. No j for the Weight is properly the 
Effect of Gravity, or the Meafijre or 
Quantity of this Power acting on them. 

A. How do you diftinguifh the Kinds of 
this Property ? 

B- Into abfolute and fpecific Gravity. 

A. What is abfolute Gravity ? 

B. All that Power whereby a Body tends 
towards the Center of the Earth. 

A. And, how doth fpecific Gravity differ 
thefefrom ? 

B. The fpecific or relative Gravity, is 
that which is peculiar and appropriate to 
any diftinct Species of Bodies, and diftin- 
guHheth them from others, when compared 
with them. 

A. What is the Meafure of the Property 
of Gravity in Bodies ? 

B. Their Quantity, of Matter ;,for their 
Weight or Gravity is always proportional 
thereto. 

- A. Pray what do you call that-Point to- 
wards which Bodies naturally tend ? . 

B. The Center of Gravity, which is 
very near the Center of our -Earth, for all 
Bodies within its. Verge of Power ; And 
thus the Center of Gravity of the Planets, 
is faid to be near to the Center of the 5un» 
about which therefore they all circulate. 

^.In 
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A. In what Manner doth this Power of 
Gravity aft o;i Bodies ? • 

B. Equally and abfolutely on all alike, 
without Regard to their Figure, Size, or 
Quantity of Matter. 

A. If fo, one would think all Bodies 
would defcend with equal Velocity or Swift- 
nefs. 

B. So they would in Reality, were it not 
for the Refinance of the Air. 

A. This is a ftrange Afiertion ! Pray how 
do you prove it ? 

- B. By the Air-Pump ; for put the light- 
eft Feather and a Guinea together in the 
Receiver, holding them fail at the Top till 
the Air be exhausted, then letting them go, 
you will perceive them defcend to the Bot- 
tom in the fame Moment of Time, and 
with incredible Swiftnefs. 

A- This is, indeed, very curious and 
wonderful, and almoft paft Belief, that the 
lighteft Bodies fhould defcend as foon as the 
heavicft ! 

B. Yes, they will in Vacuo, indeed : But 
in the refitting Medium of the Air, Bodies 
gravitate towards their common Center, 
and one another, according to their diffe- 
rent Quantity of Matter contained in them, 
as I faid before. 

A. What, Sir, do you fay that Bodies 
gravitate towards one another ? 

B. Yes, 
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B. Yes, they do: The Moon gravitates 
to the Earth, and (o does the Earth to the 
Moon ; the Satellites of Jupiter and Saturn 
to them ; and Jupiter and Saturn gravi- 
tate to the Satellites ; yea, the Earth gra- 
vitates or moves towards the S/tww that fal- 
leib, as well as the £/■«« gravitates or oioves 
towards the Earth. 

A. Aye, indeed ! why thet^ if the Earth 
moves towards all Bodies falling on it, how 
is it that we can never perceive it ? 

B. By reafon of the vail Difproportion 
of Matter in each ; for fuppofe a Stone"of 
100 folid Feet in Magnitude, let fall from 
a Height equal to bar Chkhefier Spire,**'*. 
300 Feet ; thdft beeaufe the Globe contains 
about JoooooGoo'booooa 00060000 folid . 
Feet, and fuppofe the Earth every where iti 
be of the fame Dertfity with common 
Stones, theft the Quantity of Matter in the 
Earth will be to tne Quantity of Matter 
in the afofefcid Stone of 166 Feet, as 
300000000000000000000 to 1 ; and there* 
lore while the Stone falls 300 Feet, the 
Earth will move towards the Stone the 



300000000000000000000 1 ood coo 000 0000000*0 

Part of a Foot j which ii fo- very fmall a 
Matter as to be not only imperceptible to 
the Settfes, but inconceivable by the Ima* 
gination. 

A. 'Tia 
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Of the QttfOit&fHn and Befcent of Bodies. f$ 
A. 'tis" In ray Confcience, indeed : But, 
Sir, now we arc upon the Ifcfcent 6f heavy 
Bodies, pray at what Kate of Velocity doth 
a Body descend to any given Diftance down- 
right? ' 

jB. the perpendicular Defcent of Bodies, 
is at the Rate df i 5 Feet in one Second of a 
Minute i and for all the following Seconds, 
the Spaces are as the Square of the Seconds t 
thus, foppofea body keep falling i,i, 3, 
4, &c . Seconds, the Squares Of thefe times 
will be J, 4, 9, 16, ©if. and the Spaces 
paffed through at the End of each will be 
15, 60, 144, 24O, &c. and the exact Num- 
ber of Feet pafled through in each fingla 
Second will be as the odd Numbers 1, 3, £ f 
?,&c. that is, 1$, aj, 75-, 105, G?r. Feecj 
all which is diftinftly and naturally feen in 
the Line AB, Fig. XV. 

A. I apprehend it veryeafily, Sir, and 
thank you for your Pains j and mould be 
yet further obliged, if you'll pleafe to let 
me know in what Manner or Proportion 
the Weight of Bodies increafes or decreafes 
with Refpect to their Dhtance from the 
Center of Gravity. 

B. Sir, I fhall have the utmoft Delight 
to inform you ; pteafe to know therefore, 
that the Weight of Bodies is reciprocally 
as the Squares of the Diftances from the 
Center of Gravity. 

A. I 
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A. I mould be glad if you could exem- 
plify it to my Apprehenfion. 

B. That I can cafily : Suppofe ZPNS the 
Globe of our Earth, and its Center C, the 
Center of Gravity, let there be a Body 
placed on its Surface at Z, whofe Weight 
let be 3600 Founds ; then if this Body be 
removed to the Diftance CF, two Semi-dia- 
meters of the Earth, you have its Weight 
there by this Analogy 4: 1:: 3600:900. 
if the the faid Body were removed 3 Semi- 
diameters 10 E, the fame Analogy finds its 
Weight there, viz. 9:1: 3600 : 400. and at 
the Diftance of 6 Semi-diameters, the 
Weight thereof will be but 100 Pounds 
for 36 : 1: : 3600: too. Thus, at the Di- 
ftance of 1, 2, 3, 4, J, 6 Semi-diameters 
from the Center of the Earth, the Dimi- 
nution of the Weight of fuch a Body would 
beasthefe Numbers 3600, 900, 400, 225, 
145, ipo. t Thus on the contrary ; he who 
beareth 100 Pound Weight, on the Earth's 
Surface, would with equal Eafe fuftain the 
Weight of 3600 Pounds at the Distances of 
6 £ Diameters at A. See Fig. XVI. 

A. I thank you, Sir, for fo clear an II- 
luftration of this Affair ; But after fo much 
of the Gravity of Bodies, pray let me know 
■what the Philofophers fay of the Levity pf 
Bodies ? 

B. There is no fuch Thing, philofophi- 
cally fpeaking, as abfolute Levity or Ligbt- 

nefsi 
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nefs -, this is only a comparative Term, and 
implies no more than the Difference of the 
Weight of Bodies compared together, or 
their fpecific Gravity. 

A, Pray, what Diftindtion do you make 
between Gravity and Attraction t 

B. In the Nature of the Thing there is 
no Difference, they are both one and the 
fame Principle, only in the Manner of 
considering it this Diftinction arifeth ; if 
we refpect it in the Body, containing the 
Center of Gravity, we call this Power, in 
that Body, Attraction ; but we call it Gra- 
vity in Bodies which are moved toward that 
Center, or Body, wherein it is: Thus the 
Earth is faid to attract Bodies on it, or fal- 
ling en it j and thofe Bodies are faid to gra- 
vitate towards the Earth ; fo the Load- 

ftone attracts Steel, and the Steel gravitates 
toir. 

A. Is this Power of Attraction the fame 
in all Bodies, of the fame Kind, of equal 
Denfity and Magnitude ? 

B. Yes -, but in all fuch Bodies, the lefs 
anyone is than another, the greater is its 
attracting Force i fo the magnetic AttraSi- 
on is ftronger in a {'mall Load-jlone, in Pro- 
portion to its Weight, than in a larger 
one. 

A. Pray, what is the Confequence of 
this ? 

B. Sir 
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JL Sir (fate Nete&m ha$ go th> Sewn 
found, by Calculation, that, as the Particles 
»f -f^if^ are the lgait Bodies wa know of, 
fo their Attraction is | pppopopopoppppq> 
Mill* 01 * of Millions of Times greater than 
that of the Earth, on the Earth's Surface 3 
according to the Quantity of Matter in 
§*gh, ftnd the afore-rmentipnad Velocity of 

Ak Pray, Sir, what do you underftaad. 
fey Ek&ricity ? 

E. A certain Kind of attractive Faculty 
peculiar to fprae Bodies, as Amfar t yet, 
Sailing-wax, Glafs, &c. whpfe Particles ar-9 
fuch, th^t being greatly rariiied and agita- 
ted (by the Heat occaftoned by Attrition or 
robbing of them) they fly off to a certain 
fraall Diftance,.but not beyond the Sphere 
of the Body's Attra&iw, and therefore by 
this Attraction they are obliged to return 
again to their old Quarters, 

A. Why then, I fupppfe, it is by their 
flying off, that light Bodies, as Feathers, 
Hairs, &c. are repelled from the electrical 
{tody, and by the Return of thofe Particles, 
they are again inftantly compelled back and 
attached to the faid Body. 

B. Yes, that is the Cafe as underflood at 
prefent; but for the real Caufe-of Attra- 
ction or Gravity in general, Sir Ifaac New- 
torn profefleth himfelf entirely ignorant of 
it ; even though he makes this Principle of 

Attra- 
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AttraSfkn or Gravity the Bafis of alt his 
Philofophy : Wherefore let us now difcourfe 
of fbme other Properties of natural Bo- 
dies. 



Chap. X. 

Of Trmfparency and Opacity, ©«$fy, 
and Rarity^ Hardnefs and Softnejs^ 
Rigidity and Flexibility^ in Bodies. 

iHIR, I thank you for thofe Inftru#i r 
^) ons concerning Gravity and Attra~ 
£lian t and ihall be very glad to hear you 
farther on the other Qualities of Bodies ; 
and ftrft, what may we understand by the 
Tranjfrarency and Opacity of Bodies ? 

B. Tranfparency is that Quality of cer- 
tain Bodies, whereby their Subftance is en- 
lightned, and Objects appear vifible through 
the fame, as in Glafi y Cbryjial, &c. and 
therefore thofe Bodies are called Tranfra* 
rent, Ptllucid, or Diaphanous, all which 
Terms imply the fame Thing. Opacity is 
the Quality oppofitc hereto ; and thofe Bo- 
dies are faid to be Opake t whoie Matter is 
not tranfparent, or through, which ObjacTjs 
are not vifible. 

A. Pray 
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A. Pray what is the Caufe of thefe Qua- 
lities ? 

B. The Caufe of Tranfparency is owing 
to [hat Conftitution of Bodies which admits 
the Rays of Light to pafs through their 
Pores in right Lines, and in all Directions 
whatever ; and on the contrary, Opacity is 
the Effect of Light obftrufted in its PaUage 
through Bodies, or of that which is not 
tranfmitted in right Lines. 

A. It feems to follow from hence, that 
the Matter of tranfparent Bodies mult be 
very little in Proportion to their Pores. 

B. Very little indeed; fo little, that a 
celebrated Philofopher queftioned whether 
the Quantity of Matter in Gtajs were more 
in Proportion to its Porojity, than one Grain 
of Sand to the Bulk of the whole Earth. 

A. In. what Proportion are Bodies "Tranf- 
fiarent r 

B. In Proportion to the Rarity and Den- 
Jty of Matter. 

A. What do you call the Rarity and Den- 
Jity of Matter ? 

B. By Rarity is understood the Thinnefs 
of the Particles of Matter ; and by Denjtty t 
the Thicknefs thereof; in RefpecT: of the 
Bulk of Bodies. 

A. Then the Denjity of Bodies hath Re- 
gard both to their Matter and Magnitude, 
I understand by this; but pray what Pro- 
portion ? 

2 B. The 
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, i?. The Dtnfititt 6f two Bodies are in a 
Proportion compounded of the diredt Pro- 
portion of their Quantities of Matter, and 
t reciprocal Proportion of their Magni- 
tudes. 

A. t believe I copld better apprehend 

Jou, if you'd pleafe, Sir, to exemplify this 
latter. 

B. I Will : Thus fuppofc A bfe a Body 
which hath S Parts of Matter, and 5 De- 
grees of Magnitude; and B be a Body ha- 
ving 2 Parts of Matter, and id Degrees of 
Magnitude ; then the Denfity of A will be 
to the Denfity of B, as 1 x *f == * % si f , 

tHat is, = == J, or A : B : : 8 : t j therefore 

the Body A's Denfity is 8 Time* greatep than 
the Denfity of the Body B. 

A. Pray, Sir, what Means are thofe 
Qualities moft of all inereafed or dimi- 

nilhed by ? 

B. Heat and CoM ( for Heat by dividing, 
extending, and expanding the Particles of 
Bodies, do(h attenuate and rarify them, 
and this is called Rarefa&im ; on the con- 
trary, Cold by uniting, and contracting the 
Particles of thin Bodies, doth thicken and 
cbndenfe them, and this is called Conden- 

fatien. 

Ai Pray do not the Hardnefs and Soft- 
ritfs of Bodies arife from their Denfity and 
ftority? 

G B. No, 
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, B. No, Sir, no: The Hardnefs of Bo- 
dies arifeth from the mutual AttraSion of 
the moil minute primogenial Panicles of 
Matter, whereby they firmly cohere, and 
are, as it were, conglutinated together: 
When this Firmity or Coheiion of Parts is 
fo ftrong, that the Preflure of the Finger 
will not part or difplace them, then we fay 
fuch Bodies are hard ; but on the contrary, 
we call them left Bodies, or fuch as will 
yield to the Touch. 

A. What Figure of thofe primitive Par- 
ticles of Matter is moft requifueto produce 
Hardnefs or Firmity of Bodies ? 

B. The nearer the Figures of thofe Par- 
ticles approach to the Figures of the 5 re- 
gular Bodies, or the greater their Superfi- 
cies, by which they touch one another, the 
ftronger will.be their Attraction > and con- 
sequently the greater their Gobefion, Firmi- 
ty, or Hardnefs; But by how much lefs 
Superficies they touch, and the eafier they 
flip and Aide by and over each other, by fo 
much the fofter fhall we find the Bodies ; 
and this in various Degrees, even to Liqui~ 
ditf, 

A. Is it not alfo to the Size, Shape, Be. 
of thofe fmall Particles of Matter, that, the 
Rigidity and Flexibility of Bodies are ow- 
ing ? 

, B. No doubt of it, though it cannot be 

.poiuivcly defined : But by the Analogy of 

Reafon, 
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kcafon, Rigidity or Stiffhefi of Bodies 
ftem& to depend on two Things : t-irji t aa 
oblong Square- figured fee of Panicles, 
which are (fecendly) unequally placed or- 
jointed together, as thus ( ' m B^g^ ) for 
the Want of Psrojity, and the mutual At- 
ttaSiibrtj with the Refinance arifing from 
the Pofition of Particles, will caufe Rigidi- 
ty j and by how much Ids Particles are en* 
dued with fuch Modifications^ by fo much 
the more Bodies are flexible or liable to 
bond i whence their Flexibility. 



C HA*. XL 

Of Cmfijlencc and Fluidity^ Heat and 
CM} Humidity and $iccity y Elajtkitj t 
Odour Sy and Sapntrs of Bodies. 

A. T}RAY what do you meafl by did 
\^ Confifience of Bodies ? . 

JB. That State of Bddies whereby tl?e cori- 
ftituent Particles do naturally keep thefame 
Pofition to each tither, arid are hot to be 
moved or feparated but by fome Coercive, 
external Force j Whence this Quality is alfo 
called the Fixity of Bodies. 

A. Whence doth this Fixity dr Conji- 
(tenet of Bodies arife ? 

Ca B.Va- 
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B. Undoubtedly from the Figure, Size, 
and Attra&ibn of the conftituent Particles, 
of the fame Sort with thofe which produce 
Bdrdnefs and Rigidity of Bodies. 

" A. Pray is not Fluidity oppofite to Confi- 
fieffle ? And doth it not arife from contrary 
Caufes ? 

S. Yes: Fluidity is that State of natural 
Bodies, whereby their Particles are always 
inaFlow ; and are equally difpofed to move 
in any Direction by the leaft Impreffion. 

A. What may be the Caofci of Flui- 

B. The exceeding Tenuity or Smallnefs, 
Sphericity or' Roundnefs, Lubricity or 
ftnooth Siipperlnefs, and Similarity, or 
Likenefs of the prtmogenial, conftituent, 
Particres of Matter : For Particles thus mo- 
dified muft always produce a fluid Body, or 
Subftance, as fVater, Fire* &c. 

A. Is there any Difference between Flui- 
dity and Liquidity f 

B. Yes, yes, a great Deal : For Ffuidity 
is a general Name for all Bodies whofe Parts 
yeild to any ImprefTion ; and thus a Quan- 
tity of Sand' as weH as Water is called a 
Fluid ; but what we properly call a Liquid, 
or Liquor, is only that Kind or Species of 
Fluids which cteo^eth to the Touch, or 
fticketh to the Finger, &c. which toucheth 
it ; and, as we may fay, wetteth it, as doth 
Water, or any Kind of Juices. 

A. What 
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Of Heat, Cold, &c. 8$ 

A, What, Sir, may be the Reafon or 
Caufe of this Difference ? 

B- It is owing to the exceeding Srnallnefs 
of the Particles of Liquids above thofe of 
fluid Bodies; and alfo to their Weight, or 
Ponderofity ; For, by thefe Means, the Par- 
tides of Liquids enter the Pores of the Body 
which toucneth it j and by their Weight 
and Gravity, cohere to, and abide therein; 
and fo caufeth Wetnefs. 

A. Pleafe now to let me know, Sir, 
what your Sentiments are of Heat and Calif 
in Bodies, and wherein thofe Qualities dq 
conuft ? 

JB, Heat is a Senfatfon. excited in the 
Mind by a great Agitation of the Particles 
of the hot Body, which exerteth its Action 
or Influence on us ; fo that Heat in us is 
only the Idea thereof \ and in the hot Body, 
Activity or Motion, and Nothing elfe: Nq 
Heat is fenfible to us, unlefs the Motion of 
the Parts of a Body, which ads on us, be 
greater than the Motion of the Organ op 
Part of the Body afted upon. When the 
Motion of the Parts of the Body are lefs. 
than that of our Organs of Feeling, then 
it occafions in us the Senfation or Idea of 
Cold or Coldnefs. 

A. Then, if I take you right, Sir, the 

Rcafon or Difference of Heat and Cold, for 

Jnftance, in Water, lieth in this : That in 

$hc firft Cafe, the Particles are by the Fire 
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put into a greater Motion and Agitation 
than is in the Hand that feeleth it ; and, in 
the latter Cafe, the Motion of the aqueous 
Particles is in a lefs Degree than of thole 
in the Hand ; and thus we find it to be ci T 
ther Hot or Cold. 

B. Yes, that, is the true Nature of the 
Cafe, according to modern Philofophy and 
manifold Experiments. 

£. Pray how do you conceive oi Flame? 

B. As a Fluid, whofe Parts are ever in 
Motion, infcnfible, and inconceivably great; 
and which feems to depend on the Air, in 
its natural State; bccaufe a Candle will not 
burn in aduft, or burnt Air, as is found 
/by Experiment. 

jL Is not Light and Fire pretty much the 
fame Thing, or of the fame Nature ? 

B r The Particles of Light and Fire agree 
in jfeveral Things, viz. i. In their Small- 
fiefs: 2. Their LVninofity: 3. Their ex- 
ceeding Activity: 4. Their Heat, or burn- 
ing Quality : For the Hays of the Sun t 
collected together by a burping Glafs, burn 
$nore violently than any common Fire \ 
it kindleth Wood in a Moment ; immedir 
ately makes Iron or Steel red hpt ■ melts 
S:\'-jtr t Gold,6cc. in* a Minute; turns Sonet 
ir.; a black Glajs j and Brick t Tiles, and 
T-.urth it felf, to green Glafs, in an Inftant ; 
fro ::' whence we muft infer the Particles of 
r '■'.:'.■■ 3.2-I Firf are the fame. 
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A. This fccms a juft Inference indeed 1 
Buc, becaufe we cannot be large on every 
Head, pray give me a fma!l Account of the 
Qualities called the Humidity and Siccity of 
Bodies. 

B. Humidity, or Moiflure of Bodies, is 
only a Mixture of the Particles of Liquor 
with thofe of the folid Matter of Bodies} 
thus Particles of Water, mixed with Earth, 
make it humid and moift ; thus the Juices 
of Vegetables make their Subftance moiftj 
and the Want or Defedt of this Moifture, 
or liquid Subftance in Bodies, is what we 
ctll Siccity or Drynejs j and which, inmoift 
Bodies, is occafioned by the Soil, Fire, 
Wind, &c. by attenuating and rarifymg tha> 
liquid Particles, and thereby caufirig them 
to fly off in Steam, or inlenfible Vapour. ■ 

A- In the next Place, pray, Sir, tell me 
what that Property is in Body which yog.' 
call ElaJIicity? 

B. It is that Difpofition of fome Bodies r - 
whereby when the Parts of the Body by 
Preffure are put out of their Place and' 
Form, they immediately again return to, 
or recover their firft Pofiiion and Figure. 

A. Pray whence doth this Property pro- 
ceed ? 

B. 'Tis hard to fay what are the parti- 
cular Circnmftances of the Canfc of E/a- 
fticity ; hpwever 'tis certainly owing to ih# 
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fpccial Figure, Surfaces, and Attraftiof) of 
the Parts of elaftick Bodies. 

A. Are all Bodies elaftick ? 

B. Yes, in a greater or lefler Degree j 
but none are perfectly elaftick. 

A. Pray what do you call perfect Rta- 
fiicity f 

B- Thar, whereby a Body recovers its 
figure by the fame Force it loft it. 

A. Is there any Thing remarkable in the, 

) lotion of Bodies derived from their FJa- 
icity ? 

B. Yes : If an elaftick Body A, ftrikes 
againft the firm Bottom CD, obliquely m 
tne fiireclion AF, it will always rebound 
again in the fame Obliquity FE, or fo that 
the Angle EFD, {hall always be equal tq 
the Angle AFC. See Fig. XVII. Befides 
this, there are many other Properties of the 
Motion of fpringy or elaftic Bodies, ariling 
from tlieir Spring or Etafticity % for which 
larger Volumes muft be consulted. 

A. Well then, leaving that, let us pro- 
ceed to what you call the Odours of Bodies j 
pray what are they, or wherein do they 
confift ? 

. B- Thtfidours of Bodies, by affecting the 
Organ of Smelling, viz. the Nofe, de- 
rate and excite in us the Senfiuion we call 
Smell, or Scent: Thcfe Odours of Bodies 
#e nothing but EJflitvia, or exceeding fine 
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gad iofenfiblc Particles, flying off tjre «</*- 
fifpmuf- Bodies in all Directions $ and as 
(hey float in the Air, ftrikc againft, andcaufc 
in our Noftrils the aforeiaid Senforion of 
Smell. • 

-4 lo. what Degree or Proportion are 
thoie Effluvia, or Odcurt, feeble tons ? 

B- The Senfation which they excite in 
us, or the Degree or Intenfity of Smell, if 
always in Proportion to their TXsnftty or 
Ihickttcfs where we are ; and this Denfity 
is always, diminished in Proportion to the 
Squares of the Pittances from the sdaraus, 
Bodies. 

A. Pray, Sir, can you, not make this 
fomewhat mere evident and plain by Ex- 
ample? 

S. Yes, furely j for to that End doth Ex- 
ample ferve; Let therefore R represent a 
Jiole, and the Dots about it, the Emanati- 
ons of numberlefs Effluvia of Odours-, now 
fuppofe your Noie in three feveral Diftan- 
ces at A, B, and C, which let be i , a, and 
3 Feet from the Center of the Rofe : Now, 
I fay, the Degree, or Inienfityof the Smell, 
at thofe Diftances, will dimkiith in Propor- 
tion to the Squares thereof i, 4, 9. j. e. it 
will be 4 Times lefs at B than at A 1 and 9 
Times Ids at C than at A : Do you appre- 
hend it now F See Fig. XVIII. 

A. Very well, Sir, and am obliged to 
you : But, pray) Sir, how co^nes k about 
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that fome irrational Animals, efpecially 
fome Dogs, can fmell any Thing at fo much 
greater Diftance than we can ? 

B. This is entirely owing to the greater 
Perfection of that Organ in thofc Creatures 
than in Man, as being on many Accounts 
more neceflary in them than in us ; for in 
them, God has made it one Means to pre- 
serve Life ; in us he feems to have deligned 
little more than Gratification and pleafure 
thereby. 

A. Pray whence do Sapours or Taftes 
of Bodies arife ? 

B. From a certain, determinate Magni- 
tude and Figure of the Particles of the fa- 
ferific Body j which in the Make of the 
Tongue, do thereby occafion the Senfe of 
tafle in all Varieties, according to the dif- 
ferent Modification and Configuration of 
thofe Japorijerous Particles. 

id. But, what are thofe Sizes and Figures 
of Particles neceflary to qualify them to 
exert ihisfaport/ic Virtue, which you fpeak 
of? 

B. No Man knows that ; we mould be 
contented to have a general Knowledge, 
when Particulars are denied us ; we had 
better confefs our Ignorance in Naturals, 
and adore the fuperlative Wifdom of God, 
who hath made it his own Prerogative to 
know alt Things j than feign vain or 
abfurd Hypothefcs, with an ambitious and 
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Of the Laws of Nature. o? 

Impious View of being thought Omnifcient, 
or able to account for all Things. 

A. I think fo too indeed, good Sir, and 
ask Pardon for being fotnetimes too curi- 
oufly inquifitive about the Arcana of Na- 
ture. 

$. Sfa we arc allowed, yea, 'tis oar 
Duty, to improve our Knowledge, and 
communicate the fame to each other fo far 
as we are capable : And having taken this 
particular Survey of the Properties and 
Qualities of Bodies; let us proceed to a 
general View of the Umverfe composed. 
thereof. 



Chap. XII. 

Qf $r Isaac Newton's Lavs of 

Nature. 

S. T3 U T, before we launch out into the 
Jj boundlefs Exrenfion of the Uni- 
verle, where we fliall fee every Thing ibw 
Motion all about us j it will be proper pre- 
yioufly to confider that (though we Bare 
already feen the general Properties and Phe- 
nomena of Motion, yet ) there are fbme 
ftatcd certain Rules, or Laws, by which all 
the Motions of all natural Bodies are con- 
stantly 
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flantly governed and determined ; and by 
^hich every Thing relating to Motion may 
be explained. 

A. Pray how many are thofc Laws t 

B. Sir Ifaac Newton has laid down 
three . 

A. But, pray, if you plea (c, tell me why 
they are called Sir Ifaac Newton's Laws of 
Nature f 

B. That is more than I can do: Sir Ifaac 
ytz.% not the firft Inventor of them, fince if 
you plaafe, you may fee them in Monfieur 
Xltfcarte's Philofophy, which 'was before 
Sir Ifaac's appeared. 

A. Well, we will fuppofe it then the Ef- 
fect of a fond Indulgence to a great Man 
of our own Country; but, pray, wha,t are 
thofe Laws. 

B. The Jirjt is this: 

Law I. 

All Bodies continue in their State of Reft, 
or Motion, uniformly in a right Line, ex- 
cepting they are obliged to change that State 
by Forces impreued. 

A. What is the Foundation of this 

%$^aw ? 

B. We fee all Bodies, by their Nature, 
are inactive and incapable of moving them- 
felves j wherefore, unlefs they be moved by 
foroe external Agent, they muft necefiariiy 
remain for ever at Reft. 

t i Jt. But 
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A. But why muft a Bijdy in Motion, if 
left to it fclf, for ever fo dop-tinue in a right; 
lined Courfe P 

$. We know 'this by daily ^Experience j 
for when any Body is put into Motion, it con- 
tinues to move in the fame rectilineal Di- 
rection, and With the fame Velocity j until 
the Refiftanceof the Air, the Power of its 
own Gravity, the Make of the Body, or 
forne other external Caufe, determines it 
from a right-lined Direction, diminifhes its 
Velocity, and brings it at laft to a State of 
Reft. 

A. If this be the Cafe, pray hovr comes, 
it to pafs that the Sun, Af«w, Counts, &c, 
continue their Motion fo long ; have the 
Regions, through which they move, no Re- 
finance ? 

B> The Bodies of the Planets and Comets 
are vaftly. great j and the Spaces, through 
which they move, have fmall Refinance, by 
which Means they conferve their Motions 
the longer. 

A. Pray what is the next Law of Na- 
ture t 

B. The ftcond Law is this : 

L a w II. 

AH Change of Motion is proportional 1 

to the Power of the moving Force imprcf- 

fed ; and is always made according to the 

right Line in which that Force is irhpreffed. 

A. What 



sy Google 



94 tte Philosophical Grammar. 

A. What do you obferve from thence ? 

B. That if any Power produceth any Mo* 
tiori ; another Power which is double, 
triple, &c. will produce a double, triple, 
€$c . Quantity of Motion ; whether it be 
imprefled together, and at once, or fuccef- 
fively by Degrees: And this Motion .(be- 
caufe it is ever determined towards the fame 
Part with the generating Force) is added to 
the Motion of a Body in the fame Directi- 
on by Impact, and it will move fomuch the 
quicker ; but it is fubtrafted from the Mo* 
tion of a Body in contrary Direction, and 
therefore that Body will move fo much the 
flower. It is alfo obliquely joined to the Mo- 
tion of a Body obliquely moving} and will 
be compounded with it according to the 
Determination of boih. Hence a very con- 
fiderable Confequence will follow. 

A. Pray what is that ? 

B. Why, according to the prefent Con^ 
flitution of Things, it follows from this 
Law, there can be no perpetual Motion ) 
for by this Law, the Motion produced is 
but proportional to the generating Force j 
and all Motions on this Globe being per- 
formed in a refifting Medium, viz. the 
Air, a confiderable Quantity of the Moti- 
on muft, in the Communication, be fpent 
on this Medium ; and confequent.lv 'tis im- 
pofiible the fame Quantity mould return 
undiminilhed upon the fir 11 Mover, which 

yet, 

- 
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yet* is neceffary towards a perpetual Mo- 
tion : Befides that fuch a Diminution of 
Motion will be greatly increafed by the 
conftant Friction of the Farts of the Ma- 
chine ; for there will be more or lefs of 
that, be the Instrument ever fo well con- 
trived, there being no fuch Thing as ab- 
folute Sraoothnefs, or perfect Congruity, 
in Nature ; at leaft, not in any of the Works 
of Man. 

A. Pray what is the third Law f 

B. This; 

Law III. 
. Repulfe, or Re-action, is always equal, 
and in contrary Direction, to Impulfe, of 
Action, i. e, the Actions of two Bodies 
upon each other is always equal, and in 
contrary Directions. 

A Pray can you not illuftrate this Mat- 
ter a little by a familiar Inftance or two r 

B. Yes: Thus, if you prefs a Stone with 
your Finger downward, the Stone equally 
preffes your Finger again upward : If a 
Horfe draw forward a Stone tied to a Rope, 
the Stone equally draws back the Horfe ; 
for the Rope being equally diflended both 
Ways, acts on both Horfe ' and Stone 
equally: The Anvil ftrikes the Sledge with 
the feme Force the Sledge ftrikes it, which 
therefore rebounds or flies back : Thtt 
Steel draws the Magnet, as much as it 
doth 
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doth the tool ; «tt is eridcnt bj making 
fcoth fwim in Water. Whon a. Barge is 
polled to die Bank by a Rope, the Bank 
pulls the Barge as much as the Barge- Man 
pulls -the Bank: And in the Defcent of 
heavy Bodies, the Stone that falls tetrads 
the Earth as much as the Earth does «; 
that is, the Motion of the Earth h oqOtl 
and contra* j c« chat of the Scone. 

A. Why thefe are all Paradoxes '.fufely* 
I cannot conceive how it can be, nor be- 
lieve that the Earth moves as much to- 
wards the Stone as the Stone does towards 
it, in falling. 

B. But it is true, and is what I proved 
to you, if you remember, when we flif* 
courfed of the Gravitation of Bodies to* 
wards each other. I there ihtwod the 
Reafon we cannot fee iucb a Motion of 
the Earth, is bceayfe of the tnodmpre- 
henfible Difparity of the Velocities of the 
Stone and the Earth: For, as I (hewed 
you on the Subject of the Motion of h&- 
dies, the Motions of any two Bodies mar 
be equal to each other, when the Veloci- 
ties of their Motions are infinitely diffe- 
rent. 

A. 'Tis true, I remember you did fo i 
and I find what creates the Wonder, is only 
a miftaktng of Velocity for Motion, which- 
r'n an entire different Thing. 

B. Yes, 
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B. Yes, it is fo ; and in moft Cafes, 
were the true Nature and Differences of 
Things well attended to, we mould not 
be fo liable to inglorious Wonder and A- 
ftonimment ( the conftant Effeft of Igno- 
rance ) as we too commonly are. On 
this third Law depends all the Reafon of 
the Compofition and Refolution .of Mo- 
tion and Forces ; which I explained to 
you, when we talked of Motion, by Fig. X. 
But, now, let us extend our View over the 
univerfal Space, 
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THE 

Pbilo/ophical Grammar: 

Or, V I E W of 

Modern Philofophy. 

Part II. 
COSMOLOGY: 

CONTAINING, 

I. A general View of the Umverfe. 

II. The Philofophy of the Sm. 
HI. The Philofophy of the Mom. 

IV. The Philofophy of the Tlanets. 

V. The Philofophy of the Comets. 

VI. The Philofophy of the fixed Stars. 

Explaining their Nature, Properties, and 
Affections, in fo far as they are at prcfent 
known and underftood. 
H 2 
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C H A P. I. 

Of CofmoUgy in general^ of the mm* 
done Space^ of a Vacuum^ of Dura* 
tion or Time. 

A. jjHYdo you call the fe- 

ll cond grand Divifion of the 
E Science of Nature Cq/mo- 

9 Io gy ? 

g B. On account of the 

Congruity and Propriety 

of the original Senfe of the Word, with 

the Things which are the Subjects of the 

Science intended thereby. 

A. What is originally imported by the 
Word Cofmokgy ? 

B. Ic is compofed of the two Greek 
Words, KoofA& y the World, and Aoy& t a 
Difcourfe ; and therefore by Cofmology, is 
implied a philofophical or physiological 
Dtfcourfe of the World, or Umverfe in ge- 
neral. 

H3 A. In 
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A. In what Manner, or Order, then, I 
pray, do you defign to proceed in taking 
this general View, or Survey of the Uni- 
verfe t 

B. In the firji Place, to obferve the Order 
and Confticurion of it, fo far as it is known, 
with the feveral Parts thereof great and 
final!. Secondly, we will take fome Notice 
of the mundane Space •, in which, the va- 
rious Parts or Bodies of the Univerfe do 
confift, and are pbfited here and there. 
Thirdly, 'we fhall dlfcourfe a little of the 
Nature of duration or Time, whereby the 
Motions of all the Bodies in the Univerfe 
are meafured., 

A. This will -be "very delightful indeed, 
pray make a Beginning ; what do you firft 
obferve in the general ConfHtution or 
Ffame. 

. B. *TH« firft.great Pbanomenon of the Uni- 
verfe, which more eminently ftrikes our 
Senfes, is that glorious Luminary we call 
the Sun, the Source of Light, and Center 
of our planetary Syftem, or about which 
the Chorus of all the Planets move. 

A. \Vhat, do you fuppofe the Sun to be 
the Center ' : qr the Planets Motions, and not 
a ihoving PlanH it felf ? 

B. Yesj the Sun is in the Center of our 
Syftem, around which the primary Planets 
move. 'See Fig. XIX. ■ 

A. Pray 
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A. Pray which, and how many are thole 
you call primary Planets ? 

B. They are in Number fix j and their 
Names are Mercury, Venus, the Earth, 
Mars, Jupiter, and Saturn -, thefe, in dif- 
ferent ftatcd Periods of Time, all revolve 
about the Sun, in the Order I have rehearfed 
their Names. 

A. But, pray, what becomes of the Mem, 
that you mention her not amongft the Pla~ 
nets ? And, how came you to make a Pla- 
net of this Earth in her (lead ? 

B. I am taught by the modern Phyjiology 
fo to do ; 'tis very certain the Earth is a 
Planet^ and moves about the Sun with the 
reft : And, as to the Moon, I do not fay fhe 
is not a Planet, but not a primary or prin- 
cipal one. 

A. Why, Sir, what Difference do you 
make in the Kind of Planets t 

B, There is difcovered a two-fold Kind 
of Planets, viz. There are fome very greac 
and large ones, which regard the Sun as the 
Center of their Motions'; thefe are called 
primary Planets, and are thofe before na- 
med : Again, there are other letter ones, cal- 
led Satellites, or Attendants, which circu- 
late round fome primary Planet, as their 
Center ; and thefe are termed fecundary 
Planets, and fuch an one is the Moon. 

A. Sure 'twill be thought -very ftrange, 

that the Moon (which next to the Sun, i* 
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the greateft Luminary in the Heavens) 

ihould be efteemed only as a fraall fecon- 
dary Planet ; the Moon is little obliged to 
your new Philofophy, being thus degraded 
from her antient fhining Poft amongft the 
primary ones ! 

B. What I fay on this Head is founded 
on Reafon, Obfervations, and Experiments j 
and therefore claims Belief before thofe 
Notions which depend only on vulgar 
Senfe, and were the Produces of a moil 
rude and barbarous Age, though ever fa 
glaring : Remember, all is not Gold that 
gliprs. 

A. Well, I am glad to meet with Truth, 
whatever I exchange for it : But what do 
you next obferve in this wondrous Frame? 
' B. The amazing Bodies we call Comets -, 
which make fuch prodigious Excursions in- 
to the unknown diftant Regions of the Vni- 
vtrje, ?a to take up ( fome of them ) feve- 
ral hundred Years in making one Revolu- 
tion about the Sua. 

A. I fuppofe by Comets^ you mean bla-, 
zing Stars; and do they likewjfe move 
about the Sun ? 

B. Yes ; but in Orbits yaftly eccentric, 
and approaching nearer to the Form of a 
Parabola, than an Rllipfis or. Circle. 

A. Well, what next to thefe offer for 
the Subject ,of. our Contemplation, in this 
upiverfal Scen_e ? 

B. the 
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B. The fixed Stars, which enamel and 
befpangle the concave Expanfe, or Canopy 
of Heaven ; which by their Numbers and 
Luftre, make the Night beauteous and 
delightful, which would be otherwife dark 
and horrible : And thus I have rehearfed to 
you all the great Parts of which the World 
doth confift, fo far as we know any Thing 
of it. 

A. Pray what is the Form or Figure of 
the Univerfe ? 

B. It hath no determinate Form or Fi- 
gure at all ; forafmuch as it is every way 
infinite and unlimited. 

A. Pray what do you call the mundane 
Space ? 

B. The infinite Space, in which all Bo- 
dies of the Univerfe have their Place and 
Being. 

A. Pray what do you properly call 
Space f 

B. Extenfion without Matter ; or, in 
plain Engliih, a perfect Void, or Vacuity; 
which is better conceived than defined. 

A. What is that the Philofophers call a 
Vacuum f 

B. A Vacuum is a perfect Void, or 
Space absolutely devoid of all Body or 
Matter ; as on the contrary, they call that 
a Plenum, when any Part of Space is fo ab- 
folutely filled with Matter, as to have no 
Vacuities therein. 

. A. Is 
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A. Is there any fuch Thing ac t Vacuum 
io Nature, I pray ? 

B. Yes; only thofe who have denied 
their Reafon, have denied this j or elfe 
have been fuch miserable poor Philofophers 
as not to "know what Vacuum, or iW 
tare meant. 

A. How do you prove a Vacuum ? 

B. A thoufandWays almoftj but Moti- 
on evinceth it moft plainly, for can any 
one fuppofe a Body to move in the midft 
of Solidity? They who affirm this, may 
as rationally affirm that a Bird may fly 
through a Mountain of Adamant, as eafily 
as through the open. Air t And who fo 
blind as not to fee the moftmonftrous Ab- 
furdity thereof by this one Argument ? 

- A. I think none can deny it indeed, who 
would be thought rational : But, P r ay» 
what have, you to fay of Duration or Time ? 
B. Duration is the Idea we have of the 
Continuance of the -Exiftence, or Being of 
Things; and in order to eftimate or mea- 
fure the Parts thereof we ufe the Motions 
ef moving. Bodies, as the Sun, Stars, a 
Clock, &c. and the Parts of Duration thus 
compared and meafured, we call Time, 
Times, Seafons, 1 Ages, &c. 



Chap. 
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Chap, II. 

Of Uramkgy^ or the DoBr'tne of the 
heavenly Bodies ; and firji of He* 
bografby, or the Tbilofopby of the 
Sun. 

jATTTHAT is the meaning of the 
VV Word Uranolegy? 

B. It is of Greek original, and is com- 
pofed of Ouggu 1 ©^, Heaven, and Aoy(&., a 
Difcourfe; therefore it fignifies a Difcourfe 
or Treatije of the Heavens, or heavenly Re- 
gions, and Bodies therein. 

A. Pray what do you call the Heavens, 
or heavenly Regions? 

B. Thofe Regions, or Fields of iEther, 
which lie all around us above the Atmo- 
fphere ; in which are fituated all the Alining 
Bodies, the Sun, Planets, Comets, and Stars, 
and wheiein they perform all their Mo- 
tions. 

A. Where will it be proper for us to 
commence our Convocations on thefe cele- 
ftialSubjcasr 

B. Wc will firft begin with Helicgraphy, 
if you pleafe. 

A. I 
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A. I do not understand the proper Mean- 
ing of that Word, pleafe therefore to un- 
fold it. 

B. By Heliography (as being compofed 
of "HAj®., the Sun, and T^fh, a Defcrif- 
tion ) is to be underftood, a philofophical 
Description of the Sun, 

A. Well, it feems very congruous to be- 
gin with what you make the Center of 
our Syftem, as you call it; and pray what 
do you firft obferve of the Sun ? 

B. The Sun is a huge Body of Light, 
or Fire, whence all the other Planets re- 
ceive their Light ; and by whofe Emana- 
tions of Rays and Beams of Light, the 
whole Syftem of Beings about us is illu- 
minated and made vifible. 

A. Pray can ycu tell any Thing of the 
Sun's Bulk ? - 

B. Yes : The Diameter of the Sun is com- 
puted 822148 EngUJb Miles; and its Bulk, 
or folid Content, 31290971000000000000 
Miles ; which is about 1000000, or a Mil- 
lion of Times greater than the Globe of 
our Earth. 

A. Stupendous Magnitude ! And what, 
do you fuppofe it to be all Fire ? 

B. Yes ; and therefore fome have thought 
it to be the Place of Hell : However, its 
Quantity of Matter is well known; and 
theDenfiry thereof is very confiderable. 

A. The 
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A. The Quantity of Matter, pray in 
what Proportion is that to the fame in other 
Planets ? 

B, The Quantity of Matter in the Sun 
is to that in Saturn, as 100000 to 92 ; to 
that in Jupiter, as 100000 to 33 ; to that 
in our Earth, as 1 0000000 to 59. 

A. In what Proportion is the Weight of 
Bodies on the Sun's Surface ? 

B. The Weight of equal Bodies on the 
Surface of the Sun is to their Weight on 
the Surface of Saturn, as 10000 to 943 ; 
to their Weight on Jupiter, as 10000 to 
529 ; and to their Weight on the Surface 
of our Earth, as 10000 to 435. 

A. What is the comparative Denfity of 
the Sun? 

B. The Denfity of the Sun is to the Den- 
fity of Saturn, as 100 to 94$ j to the Den- 
fity of Jupiter, as 100 to 67 j and to the 
Denfity of our Earth, as 100 to 400, or as 
1 to 4 ; and therefore the Fire of the Sun 
rnuft be prodigious intenfe, yea, almoft lb- 
lid, as being one Quarter of the Denfity of 
our Earth. 

A. Why, then the Light and Heat rouft 
be inconceivably great near the Sun's Sur- 
face! 

B. Yes, great indeed: Sir Ifaac Newton 
faith the Sun's Light and Heat, at the Di- 
ftance of Mercury, is 7 Times as great as 
the greateft with us ; and therefore our Wa- 

2 ter 
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ter there would be for ever Boiling-hot, 'till 
it was all evaporated, and boiled away. 

A. Is the Sun's Body one pure unmixed 
Subftance of Fire ? 

JS. That none can certainly tell ; there 
hath feemed Reafon to doubt it, fincc the 
Difcovery of the Macula So/ares, or Solar 
Spots, 

A. Pray, Sir, what are they ? 

B. The Altronomers of late, by proper 
Glaues, have difcovered many black Spots 
hi the apparent Face of the 5a* ; fome fup- 
pofe they are a heterogeneous Mixture of 
opake Matter in the Body of the Sun, which 
therefore in thofe Parts will always appear 
dark or black. Some of thofe Spots feem 
to be generated in the very Middle of the 
Sun's Disk} and others feem to be difibtaed 
and vanifh there ; fometimes feveral fmall 
ones gather together, and make a large Spot i 
and fometimes. a large Spot is obferved to be 
divided and cut into many leffer ones. Som? 
Philofophers have thought they were fmall 
Planets circulating round the Sun's Body 
very near it j and others have other Con- 
jectures about them. They were firft dis- 
covered by GaWeus, the Italian Philofo- 
pher, in the Year 1610. 

A. Do thofe, Spots appear fixed, or in 
Motion, on the Sun's Body ? 



B, They 
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B. They all appear to move from the 
Eafiern to the Wsftern Limb of the Sun, in 
about 12 or 13 Days. 

A. Pray what do you kjfer from thence? 

B. Why, was it certainly known ( as ic 
is the general Opinion ) that thole Spots 
were really in the Sun's Body ; then from 
their apparent Motion, we could be afiured 
of the Sun's real Motion about its own 
Axis, in fomewhat above 25 Days and 6 
Hours : But if thefe Spots arc only feme di- 
ftioft Bodies actually moving round the 
Sun, then we have no certain Knowledge 
that the Sun bath any real and proper Mo- 
tion at all, 

A. How, Sir, do you fay no Motion at 
all ; pray do we not fee him move every Day 
from Eaft to Weft ? 

B. He fcemeth, indeed, to us fo to move ; 
but that is one of the Fallacies of Sight, and 
indeed the greateft. 

A. What ! Sir, can you pretend to fay 
he doth not move ? 

B. Yes, Sir, there is no Reafon to think 
he doth move; and there is little lefs than 
a phyfical Demonftration that he doth not 
move. 

A. Pray what is that ? 

B. It is in fhort this: That fince the 
Sun, the Earth, and all the Planets, gra- 
vitate mutually towards each other, they 
rnuft all .have one common Center of Gra- 
vity, 
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vity, about which they mull all move j 
but Sir Ifaac hath (hewn and demonftra- 
ted, that this Point, or Center of Gravity, 
is not quite a Diameter of the Sun, diftant 
from the Sun's Center ; therefore the 
Earth, and all the Planets, move round a 
Point not half a Diameter of the Sun, di- 
fiant from the Sun's Surface ; and this is 
the lame Thing to us, as if the Earth, dec. 
moved about the Sun it felf. 

A. Well, I cannot confute Sir Ifaac, 
'tis true ; but I can clioofe whether I will 
believe him : Should not I fooner believe 
the Word of God, and my own Senfes ? 

B. No: A Demonstration at once com- 
mands Affent, maugre the literal Mean- 
ing of Scripture, and the Evidence of all 
our Senfes to the contrary. No one needs be 
convinced of the Fallacy of Sight, who 
hath ever been in a Ship under Sail ; and 
the Scripture was not intended for a Syftem 
of Pbyjoleg): 



Chap. 
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Chap. III. ~~ 

Selenography, or the Tbihfofby of the 

Mom. 



A. |3 R A Y. what is the Etymolagy (if 
the WotASeUmgi'iifly I 



T 

5TIt is compounded of S&Xtom, the AfWj 
arid r^ptf, a t)efcription j wherefore it 
meant a phyfiofogical Defcription of the 
Moon. 

A. You fpeak of the Moon in the lingu- 
lar, as if there was but one ; whereas juft 
now you numbered our Moon with fdveral 
others. 

B. Yes, there are feVeral Other Moonf, 
as Jupiter bath 4 Moons, and Saturn hath 
£ A/ocw ; but becaufe we know little more 
of them than their Number, Motions, and 
DiJtances froni their primary Planets, We 
(hall omit them here, and fpeak of them 
together with their Primaries, by and by, 

A. Well, fince the Moon is favoured With 
the Preheminenee to be confidered alone j 
pray what do you firft obferve in her f , 

B. 'Tls foufld that the Body of tne Moon 
is a large dark, opake, fpherical Body, ana- 
logous to our Earth in Matter and Form. 

I V .4 What 
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A. What Proportion, doth the Moon beaf 
to the Earth in its' Magnitude and Denfity 
of Matter ? 

£.. The Bulk of the'JJim is to that of the 
Earth, as 538633300a to 258445900000, 

-or as 5 to 258 ; that is, the Earth is about 
50 Times (at leaft ) bigger than the.JWew* } 
the Denfity of the Moon is to the Denfity 
Of the Earth, as 489 1 to 4000, or. Is 11 
to 9 j the Quantity of Matter in ihtMom 
is to that of the Earth, as 1 to 40, or as 1 000 
to 39788, more nearly ; and the Weight 
of Bodies on the- Moon's Surface, is to their 
Weight on the \Ear/i>y Surface, as 34 tp 
100. ." _ _; "' 

*tf. Pray, Sir, can you tell the particular 
Dimensions. of the Mogn\ Body in. Eriglijh 
Meafure? ; ' ...".' ' . .", ' ■" ' ",*..''." 
. B. Yes: The 'Diameter of : the Mt$n is 

.317$ Mnglifb Miles, her Circumference 
therefore mutt he 68.29 Miles* whence the 
Superficies, _of? the ' ^Moott will contain 

'148/55^0 fquare Miles,, and her folid Con- 
' t.b$ £386333006 cubick R^iles, a* 

n what do thefe Meafures depend ? 

n the Diftance of the Moon froqi the 

\yhich fome A'ffronomers make 59, 

ji fome 61, Seini-'diameters of the 

that is, about 238920 Englifh Miles; 

whence the Diameter of the Moon's Orb 

will be 477840 Miles, and Circumference 

thereof 
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t>ffheMob^erulmeh^oni % att4^ot\ont. 11$' 
thereof 159941? Mi\&.}. which ihefefow* 
is 'th^jpurney <$e Afiwapcrfi^ms. every Rc- 
yotimon..; ,,', ' ■',/ ' . '"\ n . ..<"'.„ • 
" ",jt. TTbe^yoq aVaHo^'tie.M(wtttd mdvtf 
abpue the ,$?r^ .every Day. from .Eaft to 
i^/?,*thbggh^oudcpy this tar the, Suit. 
.. SL'thp iww^doth, mde'ed/move about 
the Earth afifj - ; tKat m. ' about, i 7, Pays, 7 
(lours* and'^ M/xjutcs,' at a.meanRace : 
But -tois. Motion is not 'Kopi S/j/? to #^ 
tut 00 .the contfary, From" tVfft to £aft t 
every Pay , itbou t 1,3 Degrees and 1 Q Mi- 
nutes. .■,,, ,..,'. -1 . . . ; -j . 

A. Ho vt comes It then to'appeaf'to do 

thlK? ... -. . [.,._, 

B. By reafcn pf the|dajly Motion ofth* 
Earth about Its own Axis 'from JVejl to iS«/? 
once in "24 Hours'; which makerh the Sun, 
Moon, -and aU ihe, heavenly, Be4(efc. appear to 
move the. contrary Way pQ^Efffl to 7F^ 
in fhe, lame "time,., : V ' , ' J ''-.r.*V ; 

"^Pray/wny dp.we fee .'the^M^n. rife' and 
ifct : above ah Hour- later, every Day than ano* 

iher?:-;,v v -;, ';"-■•■ ; - • ' 

A r ft^.oialcc',, this. ctijf to. conceive: 
Thus, ftpflofe. T.bethe : Globe pf the 
Earth,. Wj5£N ; 'ihe Orb" of $* Jf«* ;," let 
AD reprejfeb^the. Horizon f -in which lecltbe 
^oa>^ ooany'Dsy, a't her .riling, and 
jetting; . iq ^ Apd W ;.'.'. #0 w, fcecaufe/ the 
A&w tnoves .e.ye'jrv ;paV about i'3 . 10' from 
/^&? iSiEaftl \ci that Dilta'nce^bjb tepxe'fent- 

■ ' ' I a * ed 
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ed id the Mom's Orb by WE and EM ; 
therefore at the fame Time, ' on the follow- 
ing Day, the Moon will be under the Hori- 
zon zt H, at her rifing, and above the Ho- 
rizon at F, at her letting the Day before : 
Where the Surface of the Earth muflt mm 
from A to B, and from D to C, before the 
Moon will be again in the Horizon at rifing 
or letting j which Motion from A to B, of 
from D to C, takes up above an Hour's 
Time more or lefs every Day. 8ee.Fjg.XXl, 

A. Sir, I thank you j I perfectly under- 
stand you, and the meaning of this Pbano- 
menm ; Pray hath the Moon any other Mo- 
tion ? 

B. Yes : She revolves about her own Axis 
juft in the fame Time flic performs one Re- 
volution about the Earth, viz. in 27 Days 
7 Hours 43'. 

A. Pray how are you fure of that ? 

B. Becaufe at the fame Times we always 
fee the fame Face or Side of the Moon ; but 
this could not happen, unlcfs a proper Mo : 
tion about its Axis turned every Day juft fo 
much of the Moon's Body to tile Earth, as 
her periodical Motion turns from it. ~ 

A. This muft be a wonderful Harmony 
and Correspondence of Motions, indeed ! 
But what is the Form of the Moon's Orbit ? 

B. The Moon's Orbit is elliptical, but is 
perpetually changing, and never continueth 
the fame Species, or of the fame Figure. : 

^.How 
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A. How fo, pray ? 

B. The Caufe of the Inequalities of the 
Motions of the Moor?, and the Form of her 
Orbit, is the different Attractions of the 
Sun and Earth, the Eccentricity of her 
Orb, and the Obliquity of the Axis of her 
daily Motion. 

A. I think you agree the Moon receives 
all the Light fhe fhincs with from the 
Sun. 

B. Yes, (he does Co ; and by Reflexion 
conveys it to us in the Sun's Abfence. 

A. Pray, Sir, give me leave to ask what 
is the Rcafon why fome Parts of the Moon's 
Face look dark, and others light ? 

B. The bright Parts of the Moon's Body 
are the more eminent Parts of Land, which 
reflect the Light of the Sun, as Hills, 
Mountains, Promontories, Iflands, &c apd 
tt)e dark Parts of the Moon are thought to 
be Seas, Lakes, Rivers, Fens, &f. by fome ; 
and by others, they are fatd to be fhatjed 
Valleys, Caverns, Pits, &c. But in Truth 
[hey reprcfent both Water and fhaded 
places ; for neither of thefe reflecting 
Light, mull appear dark and not bright. 

A. Tbpn you fuppoje the Moon to be in- 
habited, I rind ; I h»ve heard there be fome 
pf that Opinion. 

B. Yes, undoubtedly ; to what End elfi? 
can ferve the Distribution of Land and W4- 
t«f» Mftuntains and Valleys, Caverns, Pits, 

I 3 Vf, 
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&c. Befides, an Atmofyhere. pf Air (andl 
thereby Winds, Clouds, Rain, and other 
Meteors of Cohfequence) has. been lately 
difcovercd about it:. No doubt but they 
fcrve the Purpofes there as" here, to nourifh 
and fuftainMen, Hearts, and .Vegetables, 

A Indeed, if it be To, your Reasoning 
and Inferences are very juft : I wifli I could 
have the Happiriefs of viewing the Face of 
the Moon through a good Tekjcope, for my 
own Satisfaction. 

B. 'Tis rear Curiofity indeed ; I 

can tell, t ave thus viewed it many 

Times : I ie glad if I had, fuch a 

Glafsnbw iightgratify you in this 

Particular x .to. make amends for 

that I can 1 the "Face of the Moon 

curioufly engraven, and Juft as it appears 
through fuch, a .Gtafs,' with'the Name? 
which feverat 'Selenographies have given 
to the feveral light and datK Parts thereof,. 

fejig.g^.;*/;- ";;;■; T • " V". 
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Chap. IV, 

Of VUmetcgraphy, or thr Tbilofiphj of 
the Tlattcts. 

/TJRAY what is the original Mean- 
. IT * n B °f $ e Word Pianet ? 

B. It is a Greek Word, and derived from 
{he Verb n.A«f*o/*«, to wander, or _^r«jr j 
whence the EngHJb of this Word is> a 
wandering Star. \ 

y£ I think, • { remember, you told me 
there were two Sorts of thofe Planets, or 
wandering Stars ; the firft you called pri- 
mary Planets, the other Secondaries, or 
Moons, or Satellites. 

B. Tis true, I did ; And the primary 
Planets, viz. Mercury, Venu$ K the £artb, 
Mars, Jupiter, and Saturn, ate principally 
here intended, as the Subject of our pre&nr, 
Pifcourfe * and the Secondaries we will on* 
ly confider amongft the Ascidetfts of ths 
Primaries. 

ji. Well, fince a Planet hath its Nam* 
from its Motion, we will firft begin with 
the Motions of the Planets, if you pleafe ; 
And, pray, in what Order, Form, pr Man* 
per, do the Planets move ? 

J i ; 8,1 
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B. I have already faid chat the Sun is the 
Center of our Syftem, about which the 
Planets all revolve in different Diftances ; 
firft Mercury, 2 Venus, 3 Earth, 4 Mart, 
r yupiter, and 6 Saturn, as you fee them 
in the folar Syftem ; the Form of their Mo- 
tion ie elliptical more or left, and not per- 
fectly circular ; and they all move round 
the Sun in fpch Manner as to defcribe equal 
Areas of Space in equal Times. 

A. Pray, Sir, if you can, illuftrate this 
Matter by a Scheme. 

jB. Sir, that may be done very eafily : 
Thus, Ice. She the Sun, ABPCD the ellip- 
tical Orb of a Planet P j then the Part of 
the Orb P is called the PerlbeHum, being 
the neareft Diftance from the Sun ; and the 
Part A is called the Afbelium, as being the 
fartheft Diftance from the' Sun ■, and SEts 
called the Eccentricity of the Planet ; and 
as this Eccentricity is lefs or greater, fo the 
Orb of the Planet is lefs or more elliptical, 
gee^.XXII. 

A. But you have not yet mewed what 
is meant by a. Planet's deicribing equal - 
Areas in equal Times. 

B, Thjs is no more than to fay, if the 
Times, in which the Planet moves in his 
Orb from P to C, and from C to D, and 
from D to A, be equal to each other, then 
the Areas, or Spapes PSC, CSD, and DS4 
f i-r~ r ;K~A in »w.,c- -*,.»l Times, by Lines 

drawn 
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drawn from the Planet to the Sun) Villi 
alfo be equal among thenuetves, and the 
contrary j do you apprehend me ? 4 : 

X Yea, Sir, very plainly ; for which I 
thank you : But, pray, why do you affign 
fuch very unequal Portions of the Orbit to. 
be pafled over in equal Times ? Do not the. 
Planets move equal Distances in their Orbs, 
in equal Times ? 

B. No, very for from it; for the Velo- 
city of a Planet's Motion is different in every 
Part of its Orb, being fometimes greater,. 
arid'fometimes lefs. 

A. Pray bow happens that ? 

B. By Gravity, or the Sun's Attraction : 
For, when the Planet is in P, the Sun at- 
tracted it mod ftroiigly ; and therefore the 
Motion there, and.there-abQuts, is greater 
than any where elfe : Again, when the 
Planet is in its Apbelium at A, at its greateft 
Diftance from the Sun, it is then leaft af- : 
feezed by the Power of Gravity, and conle- 
quently the Motion there, and thereby, is- 
the leaft or flowed of any Place in the Orb.. 
But, when the Motion is fo unequal, (he 
Arches PC, CD, DA, mail needs be fo \oa, 
though defcribed in equal Times.. 

A. Sir t I conceive it mufr. be fo now i 
1 did not think of the Sun's Attraction : 
Since therefore thefe Areas .are always pro-* 
portional to the Times ; pray what Propor- 
tion 
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riot* of Gravity V>r Attraction will produce 
this? ■ -i'.: c- • 

B. The Power of Gravity is.always reci- 
procally, as die Squares of the Pittances* 
dif the Planet ;frbm the Sun,: Thus, fup- 
pofe the pittances SP, SC, SD> SA, were 
as the Number! £ 6, 9, 10, then the Power 
of Attraction, in tboie Diftances would be' 
reciprocally as their Squares, viz. 100; 8r, 
36, 2$, fo that it would be 4 Times greater 
in the PeribeKum P, than jn the Apbelium 
A » and this is the conftant Law of all the 
Planets both primary and fecondary. 

A. Pray what other Affedions are obfer- 
vable of the planetary Motions?: 
1 B. The 'Planett, as I told you, all move 
about the&min reality from Weft taEafti 
and yet they fame times appear to move the 
contrary Way, from Baft-, tfi Weft, and 
fometimes not to move at - all for fome 
Time; and thus they are faid to be dirafty 
Stationary, or retrograde. 

A. I mould be glad if you could explain . 
this to my Appreheniion by a clear and eafy 
Scheme. 

' JB. That I will endeavour to do: There- 
fore, let S be the Sun, ACE the? Orb 'of the 
Bartb, and. FGI a Part of the Orb of any 
one of the fupetior-F/tf/M*j, ibppofe Jupi- 
ter 1 alfo let QR reprefent die Arch of the 
ftarry Heavens, -wherein we fee and deter- 
..'.-. mine 
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piine the Places and Motions of all the Ptd- 
pets : Now, fuppbfe the angular Motion of 
the Eartb'hc to much greater than that of 
Jupiter ^ that white thi Earth defcribes the 
Xfch ECA, Jupiter ftiaU only defcribe the 
Arcji HGF : Now confider, that when the 
Earth li iii £j v *he Planet at IJ Will be ften 
gmongft the fixed 1 Stars at'M, and fo he 
will alfo when the Earth is arrived to D ; 
therefore all the Time the Bartb is pacing 
from E to D, the Planet will feem to (land 
Aill about M, and is faid to be Stationary : 
Again, when the Earth is arrived to C, 
the Planet wjfl really be moved forwards to 
G, but will be feeu from the Earth at C; 
amongft the. Stars at N; wherefore while 
ihe Earth paneth Eajhoard frbm D to C, 
the Planet will appear to move Wejfaoari 
from M to N in the Heavens, which is back- 
ward ; : a!fo, While the Earth moves from 
C to B, the Planet will ftilt feem to move 
backwards front N to O, where it will 
again be Stationary till the Earth comes to 
A : Do you understand me _? 

A. rfie'Ileye I do : You mean that white 
the Earib~ i ip&(fcs from E to D, and from B 
to A, die Planet Jupiter will appear not 
to move in the Points M and O; and then 
he is faid to -be Stationary : Alfo while the 
Earth is paffiqg from D, by C, toB, and 
though Jupiter really moves in his Orb 
from H to F Eaftward, yet he will feem 
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{to us to move from M to O Weftwartl, of 
Backwards', and during that Time is faid 
to be Retrograde: I think this is the Mat* 
ter as you intended I fhould understand it % 
is it not ? 

B. Yes, I am glad to fee you understand 
fo great and ftrange a Curiofity fo compleat- 
ly ; apd in a jike Way you may underftand. 
the fame of the inferior Planets. 

A. Pray what Particulars bath each Pla- 
net f 

B. Eclipfes are particular to the Earth, 
Jupiter, and Saturn, becaufe thofe Planets 
in particular have Moons or Satellites mo- 
ving round them, which occafion thofe E- 
ctipfes i alfo one Thing is particular or pe- 
culiar to Saturn alone, and that is a furpri- 
fing Kind of a Ring, encircling the Body of 
this Planet at a great Diftance. Lajlly, 
Jupiter hath the Appearance of flelts gird, 
4ng his Body j and Jupiter, Mars, and Ve- 
nut, are found to have dark Spots on their 
Disks. 

A. Well, that we may have fome regu- 
lar Account of thofe wonderful Particulars, 
let me know n/ft concerning the Nature, 
Number, and Distances, of the Moons pr 
Satellites pertaining to the primary Pla- 
nets. 

B. The Earth hath one Moon, of which 
already ; Jupiter hath 4 Moons, and Saturn. 
c Moons : The Times -in which they feve- 

rally 
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6f the Satellites of Jupiter and Saturn. laj 
rally revolve about their Primaries, and 
their Diftances in Semi-diameters of the 
Bodies of Jufiter mi Saturn, are as here 
follows : 

In Jupiter. 

D. tt M. 



4 16:16:32) (ijrVO' 



Semid. 

of 
Jttliur. 



In Saturn. 



D..H.M. 

tSUellili 1:11:18 



tSUelUle i:ti:i»\ f I/O 

a at 17:41/ V 2. T * T / Semid' 

3— 4:ia:»5»Pinance< 3 T \> of 
41 15:22:41! J 8 I Sa/Krw. 

5 79:07: 4' J ' V*3-)r»f 

Thefe Moons, and their AfiSioni, were 
all difcovered by Means of the Tetejcope; 
and before its Ufe, were unknown to the 
Ancients. 

' A. They are certainly noble DifcOveries; 
but you fey they are the Caufe of Eelipjes 
to their Primaries j how, I pray you? 

B. This, both in the primary^ and ali- 

to' in the fecondary Planett^'-'wiM be beft 

underftood by a Scheme, (hewir<g the 

Eclip/es of thiEartb and AJton .- For, in 

■ ■■•■- - "-•'-.'■ »*• 
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fig. X3CJVy.yw!^*fciTe,.di(!. jjUtf*' E, 1$ 
berannualOfb AB, moving about the 5«n<| 
at the fame Time, you obferve' the iW«/i 
moving about the fidr/A in her Orb : Now 
when the Moon is in Conjunction with the 
5an, L e. when flic is juft between the Edr/A 
and 5a», and is what we- call ■- ,the new 
Moon* as atM v t then 'tis evident her Sha-r 
dow will fall on the- Earth iat E, and con- 
fequently will, hide fome Pare os~ the- Son's 
Body fronv thofc who dwell-on tharSpot » 
and this is what they call an Eclipfe of the! 
Sun, but is properly an Eclipfe of the 
Earth i for you lee 'tis the Earth that is 
really darkned, and not the? "Stiri: Alfo 'tis 
evident, when jthc Moon( is : iti the oppofite 
Part of -her Oib at N, irf direH Oppofttten 
to the Sun, thit then the E'ar\b being - cxt 
a£tly between \he Sun and the ^o«,'~wili 
caft her Shadow on the Moon'\ and the" 
Moon being thus, overwhelmed in the .Sha- 
dow of the .Earth, will appear dark of 
dusky, and is.jpxoperly iajd to be then e-- 
ctipfed. ';"'.-.'. 

A. This,- indeed, Is fo pjajn and evident 
by a bare jnfpcftion of that figure* that J 
believe none can : look on. it,, and, not appre- 
hend the Mjanner and. : Caufq of Bcitftfei* 
Pray, can «ou tell the. Quantity of. E? 
'ilipfesi , ■ . ;',': -'Z: 

■„ B. Yes i'$£t> dark Shadow of, the Moon 
covers a Part of the Earth's Surface, about 
i 180 
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186 Miles ih Diameter,' .andmoVeth at thje 
Rate of 2r©4 Miles ariHouf ; But the par- 
tial or periumbral 'Shaa&wV'^tends to'fhb 
=Wedth &t 4900 Miles A0 » rofuharB- 
•clipfes, the Diameter 'of ;thV Earth' 'r§nt- 
'dow at : the' ffloortf W hear 1 ^Tithes greater 
than the Diameter of< the Moon,\ andtherev 
fore the Moon^ itl -cMt&V fc'olipfes of jher 
Disk, is totally darkiied; 1 , or eplipfed,; 'fit 
fome Time.'. ', . ;: *■ ; , ';';'" 

4/ So; I-ftippofe, EcTtffet happen wSi- 
7»r» and 'Jupiter, on acqourit' of (heir 
Moons ; and jikewUc cothe Aft-offi ihem- 
firlves,' as'wellas'totoui 1 Jtffftfff. . -■ 

B. Yes* but the Eclipfes df thofe P/rf«rf* 
arc much more frequent than of our Earth, 
the Number of Moons, ; aM 1 their quick 
Circulations, necefiarily malcipg them 'fo'i 
alfo' the -Eclipfes of : thofe Moons or Satellites 
arc very frequent, one. or. "the other being 
continually pafling through the Shadow of 
their Primary. : * ■■- ■" ;' 

A, Well; leaving the Moons and then? 
Etlipfts j pray let me : hear a Word of two 
about the wonderfuHRmg of Saturn that 
you mentioned jiift now* ;. Vl- 

B. This, moft furprifing Pbanomehok v o( 
all the vifiWc Wdrld; was 'firft difepvered 
about 100 Years fince : It is of a prodigi- 
ous Size, great Breadth, and vaft Com'pafs ; 
it is fa id the Diftance ©f-the inner Border 
of the Ring, from the Body of Saturn, is 

equal 
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128 Tie Philosophical Gramma*. 
equal to the Breadth of the Ring ic fetf, 
each being computed to be at lean 21000 
MUe» i though others make the Interval be- 
tween the Ring and Saturn's Body to be 
s 1 0265, and the Breadth of the Ring to be 
29200 Miles j its Thicknefs is unknown, 
as being too little for Obfervation i it hath 
a Variety of Afpecfc, fomctimes appearing 
a larger EUipfo t then a fraaller j fometimes 
only as a ftrait Line, and fometimes not 
vifible at all : Thefe are the moft remark* 
able Particulars of this Prodigy of Nature 
known by us 1 as to the Matter of 1 which it 
doth confift, that is not known by any: I 
have here given you a Reprefentation there* 
ofinF/>.XXV. 

A. This is aftonithing, and full of Won- 
der and Amazement indeed ! But did not 
you fay fomewhat of a like Nature pertain- 
ed alfo to "Jupiter ; pray what are thofe 
Belts of his you mentioned but now f 
- B. Thofe Belt-like Appearances of Ju- 
piter are fuppofed to adhere to, or be in the 
■ Surface of his Body, and not at a Pittance 
from it, as the Ring of Saturn is from 
him i they are 4 or 5 in Number, and ap- 
pear as reprefented on Jupiter's Body in 
Fig.XX.V~ 

A. And, pray, what are thofe Belts fup- 
pofed to be ? 

B. Some have imagined they are long 
Canals of fome fluid Matter, or Water ; 

... and, 
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and, becaufe they have alfo obferved fevcral 
dark Spots on the Disk of fupiter t they 
conclude his Surface is divided into Land 
and Water, as that of our Globe is* and is 
therefore inhabited j as they alfo fuppofe 
all other Planets are. 

A. Then they imagine the Planets to be 
fo many Earths, or peopled Worlds ? But 
do not the different Diftances of die Pla- 
nets render that impoffible, by occasioning 
too great Light and Heat in fome, and too 
great Cold and Darknefs in others ? 

B. Their Bodies, with their feveral Or- 
gans of Senfe, are undoubtedly fuited and 
adapted to the different Constitutions and 
Temperaments of the Planets, which are 
the Extremes, by the fame almighty Power, 
and all-wife Providence, which hath fuited 
our Bodies, &c. to the State of this Planet 
we live on, which is the mean. 

A. What are the different Dimenfions, 
Revolutions, Denfities, Quantities of Mat- 
ter, Light, Heat, &c. of the fix primary 
Planets, we are difcourfing of ? 

E. Thefe will be all ieen to the beft Ad- 
vantage, and compared in one general 
View ; to that End I have drawn up a Sy- 
nopfis of them all together, as you here fee, 
all grounded on Mr. Wbifton'% Calculations, 
which are the raoft moderate of any : I 
have moreover drawn the fix primary Pla- 
K nets 
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m>i in their true Proportions of .Magnityde. 
ioFif XXV. ■-.. 

4, Sir, "Tis very good,! I take it 48 a, 
great Favour, ' and btfrobly thank you. 



Chap, V. 

Qf Cmetegtpbyy or tbtfinhfiffy of 

the Comets. ■-_ 

4, TT Aving thus, pretty large!? qonyer- 
Pj fed with the PJapfts, and viewed, 
their various Natures, Numbers, and Affe- 
ctions ; lee us next, if you pleafe, difcourfe 
of the Qimtti : And, in the firft Place, pray 
tell me what the proper Meaning of the 

fl, Cmti fe.a Ortei Word, derived qf 
the Verb Ifo***, to have long Locks, or 
wear long diflwvelled Hair ; becaiue a 0»- 
/oprfesms tohaw as it were along hiuy 

T»a. , A 

- -A. Pray whai is the Matter or Subltance, 
oi a Comet? 

, B. Sir Ifivc Nevim faith, the Bodies of 

Cooiffj, or blaring Stars, are folid, com. 

paft, fixed, and durable fiubftanccsj and 

• 2 are, 
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Of the Comets, their Motion* &c, t$i 
art, indeed, but a different Kind of Bhnetsi 
which move abouc the Sun, and Jhine by 
the Light :of the Sun>Bcams reflected from 
them. . 

A. Pray how many Kinds of Comets are 
there? 

B. Comets receive a Divifion or Diftinfti- 
on on account.. of. the different Form of 
their Tails : Thus, 

Cometa Crinita, having a long Tail lika 
aHorfe's. '■". . 

Cometa BarSata, having a Tail like a 
long Beard. 

Cometa Enjiformts, having a Tail like a 
Sword. 

A. Why, Sir, do the Comets appear with 
blazing Tails, and no other Planet or Star 
do fo ? 

B. This feems owing to fome peculiar 
unftuous Matter in the Bodies of the Co- 
mets; which by their Approach to iheSun'a 
Body is prodigioufly heated, ratified, and 
made to fly off in a fiery Vapour, on that 
Side oppofice to the Sun, in the Form of a 
long Tail, growing wider and thinner ( aa 
all fumy Vapours do ) the farther it pro* 
ceeds from the Comet's Body. 

A Then you fuppofe, I find, that the 

Comets revolve about the Sun, as well as the 

K 2 Pla- 
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Planets i but, pray, in what Kind of Orbs 
do they move I ■ 

B. They move, indeed, in Hated Periods 
of Time about the Sun, in Orbs vaftly ec- 
centric and elliptical, bur feme more, and 
fome lefs fo, as their Periods are longer or 
fliorter ; the Form of three remarkable 
comctary Orbs you have deicribed in the 
folar Syftem beforegoing. 

A. In what Parts or Regions of the Hea- 
vens do they move ? 

B. Far above our Atmofphere, or Regi- 
on of Air: Yet, when they come neareft 
the Sun, they all defcend within, or are Dot 
far above the Orb of Saturn •, and thofe 
which come neareft to the Sun, are nearer 
than even Mercury it felf : Then from che 
Sun, they make amazing long Excursions 
through the vaftly diftant Regions of the 
Univerfe all manner of Ways, and acrofs 
the Orbs of the Planets. 

A. How far do you think fome of the 
moil erratick Comets may rove from the 
Sun?. . 

B. Dr. Halley has determined the longer 
Axis of the Orb. of that Comet (which ap- 
peared in 1680, and whofe Period is 575 
Years) to be 1382957 Parts, of which the 
mean Diitance of the Earth from the Sun 
is 10060 j wherefore fuppofing this mean 
Diftance to be 81000000 Englijb Miles, 
.-: . . then 
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Of tbpComttSifbtir Motion and Diflance. 133, 
then the Length of that Comet's Orb will be 
11201951700, .*. e. above eleven thoufand 
and two hundred Millions of Englijb Milts y 
which may be eftcemed as (0 far beyond 
the Sun, the Sun being, as it were, in the 
very Orb it felf at the hkhcrmoft End. 

A The Comet i approaching tljus neat the 
Sun rouft furely be : very Hot ; .and recced- 
ing again to fuch a- prodigious Diftancc, 
rouft there be again very Cold: Is it not 
thqsi Sir! ,; 

B. Yes, mpffc -certainly "• -Sir Jfaac New~ 
ion has computed. the H^at of the aforefaid. 
Comet, when neareft the Sun y to be 3000 
Times hotter than, red hot Iron : But Bo- 
dies thus heated .preferve their Heata long, 
Time j 'tis computed th,^ a Ball of Iron 
as big as the Globe of our. Earthy would, 
if r red Hot,, require, 5000,0, or fifty thou-i, 
fand- Years to grow cold .in > but the Bodies- 
qf Comets being vaftly grater- than puc. 
Earth, can therefore never becpld* as "their 
greareft Diftancc from the Sun.. .., , ';„ . .,:.; 

A. And, pray, can the Places of 'the Go? 
mets be found in the Zodiac, as thole of the 
Planets, by Calculation ? 

B. Yes : That indefatigable Improver of 
all Arts, Dr. Edmund Halley, has, by the 
Labour of many Years, compiled a Sett of 
Tables whereby the Places of above 20 Co- 
mets are to be determined for any given 
Time ; A Work which will endure for ever ; 

.V. A .i K 3 and 
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134 ^Philosophical Grammar. 
and for which all future Aftrotiomefs iriuit 
acknowledge therrifclyeS indebted to thfa 
great Mao. 

A. Pray what do you farther obferve con- 
cerning tfioft Bodies ? .•''"•■ 

B. Wo n»y oWcrve, that a4 they, are diP- 
coVered of late: Years to be hard, folidfco- 
dieS, ericompaffed with jali ; Afmofp^he'fei' 
and revolve : about the Sim in '-ftated Periods 
•f Time; that therefore they are a Part t>? 
the Mofaick Creation, as weH as other Pla^ 
nets, arid -are 'net «■ be reckoned Meteors, 
eafualfy kiwdled' afif» fleeting- ife the- Air* as- 
the ajicienrPhilofophferi^reataett 

-.A-VfteH^fti-end the Dlfeburfeof Comets- 
pWtell'H&ift? the laft Place ta what Ufe 
<*r PfarpoA tfee^ rfcay fervtf ? " 

Si ifoirie conjecture 1 they are appomtecVto 
d^moliffi pianeW^SIc?.W6"rias, : and tofah*} 
ply'J&letirfVagakii&P building tbenva- ! 
new i others that- they' are fl> man? Hells ifc 
ptih1flf'tte^fflned'"w I iffi l p , erpeEU'ai Viciffi- ; 
tudes of inoldrable VltWinS Cold j tt&VslE 
is unceriainf J - - : '-,". ;"-,•"-•;: '■[[•"' ;^ 

'".a :^vov ( .-»;T ■■'' -'-"' ..!-•:£ JiuV : -- i .*<_ 

• .;» c- avcrh'ln ;-r i'l^l.-;-!-- :■/..!£ f 

- -. -ij ypn lot I •• : Tr-i^;-.;> ■ f ..- ■ . ,,_..,. 

."■ c ^ Chap. 
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■Afirqgrapbjy or the Tbilofyby of the 
feed Stars. 

<&\y ft. AY do you not mean by Aflro^ 
" ML & ra Ph> tnc Science or natural 
Knowledge we have of the fixed Stars ? 

B- Yes : It being compofed of the Greek 
Words A^w, a Star, and T&tpri, a De- 
firiptim (as hath -been (aid often before) 
Whence it fighifies-a philosophical Dejhrif^ : 
tion of the fixed Stars. 

A. Pleafe to tell me why they are called 
fixed Stars ? 
' B. .They are fo called in Oppofition to the 
Planets, or moving Stars j becaufe thefe al- 
ways keep the fame Place in the Heaven, 
and do not icem to move for many Ages to- 
gether. 

A. But by this, I think you imply they 
have Tome Motion. 

B. The Motion 6f die fixed Stars is very 
fchall, not exceeding 50" of a Degree in a 
Year, or one Degree in 70 Years; and 
therefore to- cbmpleat one Revolution of a- 
Circle is required 25920 Years, after which 
Time the Stars all return again to their 

K 4 former 
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former Places : This Period of Time they 
called the great, or Platonick Year, in an- 
cient Times t and imagined when ic was 
finilhed, all Things would 'begin again 
anew, and return in the fame Order they do 
now. 

A. I understand by what you faid of the 
diurnal Rotation of the Earth, that the 
Motion of the Stars from Eaft to Weft each 
Night, is only an apparent one-; but the 
Motion you fpeak of now, I prefume, is a 
real and proper Motion of the -Stars-, hit- 
pot ? 

. B. No, Sir, even this is not real, j?n# 
apparent i being occafioned by a .certain 
contrary, equal Motion of the Earth, art*,' 
fing from the fpheroidical Figure therepfi 
which Figure alio arifeth .from the Rotation 
of the Earth about its Axis. 

A. Thus much of the, Motion of the 
fixed Stars \ pray what do jcu think of; 
their Number, is it not infinite? 

\B. Yes, for ought can be known, 'tis . 
probable it is next to infinite ; for with a., 
good TUlefcQfe they appear Milliops beyond ' 
Millions, "till by" their immenfe Difbnce 
they evade the Sight, by the befr Instru- 
ments $ but then da not • millake, . thofe ,. 
which are yifible to y.oBr ; naked^ Eye, .are - 
(in the moftferene Night ) but 4. few, not 
ahove 3 or 4 Hundred ■ - : . '; -■:,,, '-, .'. 

f ' '' ', / ''' A, No! 
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Of the fixed Stan. 137 

A. No ! That is a ftrange Doctrine- I- 
Do not every Man's Eyes declare them 
innumerable ? And doth not the Scripture 
alfo affirm the fame ? 

B. I know People are not eafily pcr- 
fwaded to believe this new Notion of the' 
Number of the Stars which are vifible, 
but it is founded on Demon fixation ; the Eye. 
is deceived by the vehement Twinkling, 
and confufed Appearance of the Stars : 
And as to the Scripture, it fpeaketh of the 
Stars hyperbolically, or elfe it meaneth the, 
invifible Stars, as well as thofe that are vi- 
fible, and then, indeed, they are innume- 
rable.' 

A. Pray how do you know the Number 
of the viable Stars is fo fmall ? , .; r 

B. By agronomical Obfervations for ma- 
ny hundred Years pail, and the Catalogues 
which have been feveral Times taken of 
them. 

A. Catalogues I what, I pray you, of. 
the Stars ? 

B. Yes, the fixed Stars have been long 
fince registered in the Records of Agro- 
nomy : Hyfarcbus, the Rbodtan, about . 
120 Years before Chrift, was the firft who 
took a Catalogue of the Stars, his contain- 
ed 1022 : After him, Ptolemy enlarged this 
Catalogue to 1026: Ulug Beigbi, the; 
Grandfather pf Tamerlain the Great, made 
a Catalogue of 1017 Stars: Ujcbo deter- 
mined 
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mined the Places of y)j fixed ten, and 
reduced them to a Catalogue : Kepler's CaJ 
talogue contained 1163: The Prince of 
He/s's Catalogue was of 400 Stars : Tne 
Jefait RiccMs "enlarged KAplet's Cata- 
logue to 1468! "TIs faid alfb that one 
Biyerus had defcribed the Places of tyit : 
After this, Hrve/mg bf Daritzick compoied 
anew Catalogue of 1888 : But the largeft 
and tnoft: cbrripleat Catalogue ever yefpub^ 
lifted of the fixed'oVarr is thar'bPMr, 1 
Wetmfliid, in his celeflial Hiftdry, Which 
contains three thoufand Stars; allwhoftl 
Places and Situation's are far better, arid 
more exactly determined in the Heavens, 
than the PdfitWri of rriariy Citrci through 
which Traveilered^aypafs. ''':.'". 

- ^."WelJ, cohfiderlng; the niany Hundred 
of Years Obferyarjdn.bn iWBfars; arid tBe^ 
various Catalogues made 1 ' thereof'^ which" 
you have now related j and confidering the 
roofl) Cornpleat ^contains not -'abdve-jjoOo 
Stars, though affifted by the longer? arid 
beftVGIarfcs, I irrl^Migedtb ackriowledge 
my erroneous ' Nbriooof the great Nirribir 
OF the vifibie ories'f'^nd fhalr next, if yon' 
r/feafc, ask your Opirnon ! coricernir(f their 
Diftance from-u^? ' ' 

! 'S. 'Their Dffiml ! AIM, vl foi ^cobld: 
hardly enquire ■aorArr. a Thing rijbre uri-- 
Khown, Or more 'ihereffiMe than what is but 
imperfcftly Jtnbwri' tBeteof J ' however tot 

'■'■ fatisfy 
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Catalogues of the Stars, tbeir Difiance. 139 
fatisFy you, take the following Account: 
The famous Hygens found the brighteft, 
and largeft, and, of Courfe, the neareft of 
all the fix'd Stars, viz, Syrius t to be in 
Appearance 27664 Times lefs than the Sun ; 
and fince their Diftances are greater, as 
their Magnitudes are lefler, therefore this 
Star mult be at that Rate 2200000000000, 
j. e. above 2 Millions of Millions of Rng- 
HJb Miles ; which is fo very great, that 
a Cannon- Ball would fpend almoil 700000, 
i.e. feven hundred thoufand Years in paf- 
fing through it ; and it is very probable 
that alt fixed Stars are equally diftant from 
each other, in Proportion to the Diftance of 
the heareft of them from our Sun*. 

A. What is the Grounds of this your 
Opinion ? 

" B. By the Smallnefs of their Appearance 
through the beft Glaffes, and the different 
Degrees thereof, I am induced to believe 
that they are not only as fair diftant front 
each other as from our Stm; but alio that 
each fixed : Star is a real Sun, furrounde^ 
by a Syftehi of Planets and . Comets, and 
thofe again fufnfrhed with different Num- 
bers of Moons, all in the fame Analogy, 
Order, and' Proportions of Number, Size, 
and Glory, as, .We behold in. thofe of our 
bwa fblar Syffern. ■•■;-'• 
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. A. O ! amazing and flupeodous Scene ! 
Suns without Number; and Worlds turo- 
Jng up upon Worlds! Syftems of moving 
Orbs immenfly great, yet invifible to our 
Byes ; and all inhabited, difperfed through 
all the diftant Realms of uniyerfal Space! 
I am almoft loft, y-ea, quite confined ia 
rpy Conceptions i but, pray, on what does 
fuch a gTbrious Hypotbefis depend? < . 
. , B. On Ratiocination, and divers^aftrono-v 
mical Obfervatians : We reafop , thus ; our 
Sun fhineth by- Us own native Light, fo do 
the Stars - t . ergo, they are Suns: The Sun 
at the Diftance- of a fixed . Star would ap- 
pear no larger tha,r\.a Star ; ergc, &c. None, 
of our Planets at that Diftance could be 
feen at all; ergo, &c. God hath made-no- 
thing in vain (Axiom I) but nojbing;\ift 
more vain ^than, to pretend Myriads of uh- 
feen Stars were made to twinkleunheeded. 
irTthe unfecn, unknown Regions of the U-. 
mverfej ergp, ,&c. &c. &c. As,.tp Obfecva- 
tidn, 'tis well known, how^^riappear anc[ 
difapp'ear af*~~ ! -'--" : - *-~---"<- — v at ca'n 
this be bur/ t iguifti-: 

ing old, ar Demo^ 

liming old, :ms of 

Worlds? ?! as ( ttiej 

Cafe of our f#& em > 

in 'the' Mof, n juft 

made, woul d Star 

juft appearing to an jEye in any of the 
t . neareft 



Ofnev) Stars, the Galaxy ; Stars are Suns. 1 4 r 
nearcft Stan ; fome of our Comets alfo may 
there appear new Stars, when in their" 
Apheha, but in their Return to their Peri- 
helia, difappear again : Thus alfo fome of 
our new Stars may be, and doubtlefs are, 
Comets (belonging to fome Sun) in their 
utmoft RxcurfioriG, which, upon their Re- 
turn, difappear again : Thefe new and ex- 
tinguished Stars, are generally in the Ga- 
laxy, or Milky-way j but why there more 
than elfewhere, unlcfs, becaufe thofe Parts 
being replenished with a far greater Num- 
ber of Suns, give, of Courfe, more fre- 
quent Occafions of thefe Pbanmena ? Alfo 
'tis well known, that the Milky-way hath 
its Complexion from the united Luftre of 
an infinite Number of fixed Stars, or Suns, 
in thofe Parts of the Expanfe, which go 
by that Name: From all this considered, 
will any be fo prefumptuous ftill to deny fo 
rational, evident, glaring, and glorious an 
Hypothefis ? 

A. Sir, I believe fcarcc any but thofe 
who are judicially blinded, and fuffered to 
remain incorrigibly Ignorant, will ever pre- 
tend co hefitate about the Truth of this new 
and noble Doctrine ; which fo enlargeth 
our View of the wonderful Works of in- 
finite Wifdom, by putting the Univerfe in- 
to Signification and Harmony, and people- 
ing the fame throughout with rational Be- 
ings : How will Pofterity blefs the divine 
Difco- 

J.git.zed syGOOglC 



I4« 7£r Philo*ofiiical Grammar. 
Difcoycries and Labours of thefe Ages, 
wherein the dark and barren Wilds and Dc- 
fcrts of indefinite Space, have been en- 
lightened by fuch Millions of Suns ; ilored 
and planted with ftich Myriads of Planets; 
and cultivated by fuch endlefs Numbers of 
Inhabitants of every Kind P 
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Vtilof optical Grammar: 

Or, VIEW of 

Modern Philofophy. 

Part III. 
AEROLOGY: 

CONTAINING, 

I. The Philofophy of the Atmoffbere, 
or Air. 

IL I he Philofophy of the Winds. 

HI. The Philolophy of the Meteors. 

IV. The Philofophy of celefiid Ap- 
pearances. 

Explaining what is hitherto known of their 
Nature, Caufa, Proptrtia, and BftSs. 
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Cha 1. I. 

Of , Aerology ingeneral^ or the Tbilofaphy 
of Air, /hewing its wonderful Nature^ 
TiopertieS) and Effcfls. 

A. | R A Y, Siri 'What is thd 

| original Signification of Ae- 
| rology? 

| B. It h a Word com- 

| pounded of Aiip, Air % and 

Aay®t, * Difcburfe i and 

therefore imports a philofophical Dijcourfi 

«f the .Ar, 

./£ What are we to nnderftand by 

£ That invifible fluid Subflance which 
encompafleth the Earth on every Side, 
which contains the Vapours, Clouds, and 
other Meteors, and which all living Crea- 
te tures 
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tures breach; and is ift general called the 
Atmojpbere. 

A. Pleaie, Sir, to let me know why 'tia 
called the Atmfpbere t 

B. From the two Greek Words, *AVV» 
3. Vapour ; and 2.paj^. T a Sphere'} fo thai 
Atmofpbere, in native Engltjb, is- a round 
Body of Vapours ; and f«ch is the ./#;■ fur- 
rounding the Earth, as behig conftantly 
replete with Vapours exhaled by the Sun's 
Rays. 

A. What are the principal Properties of 
the Air ? 

B. Theft whkh follow ; 1. The Air is 
fluid, yet cannot be congealed tifce Water. 
2, It is Pellucid and Tranfparent to that 
Degree as to be invisible. 3. It may be ra- 
rified and condenfed. 4. It is endued with 
an claftic Power or Force. ' $. It hath 
Weight or Gravity. 6. It hath proper 
Bounds or Limits, and is not infinite. 7. k 
is neceflary to Life, Flame, Sound, Light, 
fife 

A. Pray how can you tell the Air m a 
Fluid r 

B. It hath ail the Properties of a Fluid > 
is corporeal, heavy, its Parts yield to any 
Force imprefled, and are eafily moved one 
amongft another ; it prcueth in Proportion 
to its Height, and the Prendre is every way 
equal ; 'tis evident therefore that k ought 
to be reckoned a Fluid. 

1 A What 
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Of the Air, its various Properties. 147 
A What is the Reafon the Air is fo 
tranfparent, its to be invifible ? 

B. Becaule of the great Porofity there- 
of j the Fores and Interft ices of Ait being 
fo very great and large, it admits the Light 
not only in right Lines, bat in fuch great 
and plentiful Rays, that the Brightnefa and 
Universal Luftre thereof, not only renders 
the Air Diaphanous, but entirely hinders the 
Opacity of the very fmall Particles of Air 
from being at all feen j and therefore the 
whole Body of Air muft confequently be 
invifible. 

A. You obferved next, the Air hath the 
Property of being rarificd and condenfed j 
pray how is this demonstrated ? 

B. That Air may be rari&ed Is proved 
ieveral Ways ; as thus, if you take a Blad- 
der, entirely empty as you think, and tie 
Its Neck with a Thread, and lay it before 
the Fire, the Heat will fo rarify the little 
inclofcd Air, as to make it extend the 
Bladder to its utraoft Stretch, and, if con- 
tinued, will break through it with the Re- 
port of a Gun; Alfo, that Air may be fo> 
condenfed by Art as to take up but *,. 
Part of the Space it poffeffed before, is 
proved by various Experiments. 

A. Pray how do you prove the Air's EU- 
ftxeity ? 

B. By various Experiments of the Air- 
pump, and otherwise ; One very plain, is 

L 2 thus; 
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thus ; an empty Bladder, whofe Neck is 
fall tied, being put into the Receiver, and 
the external Air therein exhauited, the 
fmall Matter of the mclofed /tir, will by 
its own proper Spring, or elaftick Force, 
gradually expand it fclf, and at la(t will (o 
extend the Bladder as to break it : Thus al- 
io, the Air comprefled in the Wind-gun, 
will by its elaftic Force (being difeharged) 
drive a Bullet through a Board at the Di- 
stance of feveral Yards, in the fame Man- 
ner as with Gun-powder ; Yea, Mr. Boyle 
hath found that Air by its Spring, or Eta*- 
fticity, will fo far dilate or expand it felf 
as to take up 13769 Times a greater Space 
than before : This Power of Elasticity is 
ars the Dehfity of the Air. 

A. Pray how do you become acquainted 
with the Air's Gravity ? 

B. By Experiments of the Air-Pump, 
Barometer, &c. The Weight of the Air is 
greater, the nearer it is to the Earth's Sur- 
face: The Mercury, by the Preffure of the 
Air, is raifed in the Barometer to the 
Hcighcof 28, 29, 30, or 3 1 "Inches-; there- 
fore fuch a Column of Mercury is equal 
in Weightto-a Column of Air{o§ anequal 
Bafis) which proceeds from the Mercury 
m the Tub to the uppermost Part of the At- 
moj'pbere : Alio becaufe Mercury is about 
*4 Times heavier than Water, therefore 
Water will rife in a Tube to 32 or 33 Feet 
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iff Height i and therefore every Square Foot 
in any Superficies fuftains the Weight of a 
Column of Water of 32 or 33 folid Feet ; 
now a cubic Foot of Water weighs about 
63 Pounds, hence the Weight of Air on 
every fuperficial fquare Foot, is above 2000 
Pound Weight. ; 

A. And, pray, what do you infer from 
thence? 

B. Why, thence ic appears, that if we 
allow the whole Surface of a Man's Body 
(of 6 Feet Stature ) to be about 14 fquare 
Feet, then the Weight of Air prefling on 
the Body of fitch a Man is equal to 28000 
Pounds, or 250 hundred Weight } that is 
12$ Tun: Alfo, fince trie Number of 
fquare Miles on the Earth's Superficies is 
computed 199250205, and in one fquare 
Mile are 27878400 fquare Feet, the fquare 
Feet on the Earth's Superficies will be fome- 
what above 5547800000000000 ; whence 
the Weight of the whole Atmojphere, or its 
Preflure on thisSuperficiesofthe whole Earth, 
ia more than 1 1095600000000000000 
Pounds, or much about 5000000000000999/ 
Tuns; that is, the Atm&jP&ere ^coa^reffexh, 
the Earth with a Force, or Power, nearly: 
equal, to that of five thoufand Millions of 
Millions of Tuns. 

A- This is extreamly wonderful ! Bo-ty 

pray, howhappens.it that Men,. Beafts» 

Jioufes, &c, are not crushed to Pieces, if 

l* 3 they 



^Google 



150 the Philosophical Grammar, 
they are prefled with fuch an intojerabft 
Weight of Air ? 

B. By the Equilibrium of the interna} 
Air, or the Air within all Bodies; which 
though it be {mail, and- not worth naming, 
yet, can ballance, rcfift, and equiponderate 
the Force of the external Air (as is proved 
by various Experiments ) how great a Qoanr 
tity foevcr it be ; The Experiments of the 
Air-pump which confirm this are very fuy- 
prizmg. 

A, | think, Sir, all you have fajd of the 
Weight and Gravity of the Atmojphere, or 
Air, is full of Aftonifhmept > and, pray, 
can you tell any Thing of the ^f eight of 
it? 

B. Nothing certainly-can be determined 
about that ? bpcaufe the higher you go, the 
rarer the Air is ;' and (here being no certain 
Means to determine ip what Proportion the 
Air becomes rarer and rarer through r.hjj 
whole Extent thereof, there can of Courfo 
be no precife Account of its Altitude; 
However, they compute the $r at the; 
Height of AS} Miles, tq he 4056 Times 
more rare, or thin, than with us ; and this 
qetng next to nothing, the Height of the 
Air inay be reckoned about 49, or 41J IVJiles 
agreeably hereto: Dr. KtU hath calcula- 
ted its Height to be 44 Mjlcs by an 0bfer 9 • 
vajion of the Twilight. 

4- Ppy 

jpt,^ ^Google 



Vhe wonderful Advantages of the Air, 151 

A. Pray what other very remarkable Pro- 
perties hath the Air ? 

B. It is not only the Means, but as it 
were the Matter of Life itfelf, and therefore 
absolutely necefiary. 

A. Hour do you ihew it to be the Means 
of Life ? 

B. By putting certain Animals into the 
exhauiled Receiver ; where it is furpnfing 
to fee the Effects of withdrawing the Air 
by the Pump on the Bodies of thofe Crea- 
tures : You will thus fee Dogs, Cats, Rats, 
Mice, &c. turn up and expire in half a Mi- 
nute, and look as thin as a Rag : A Mole 
dicih in one Minute : Infefis, as Wafps, 
Bees, Hornets, Graflhoppers, GSV. in two Mi- 
nutes feem dead ; and will continue a whole 
Day and Night without Air, and afterwards 
revive in open Air: Earwigs, Beetles, 

■ Snails, &c. endure the Air-pump prodigi- 
oufly ; and Frogs will longer preferve their 
Lives in Vacuo than Toads j yea, thofe in- 
visible Animalcules in Pepper-water, will 
revive in the open Air, after having lain 
24 Hours in Vacuo. 

A. It muft be curious, indeed, to fee 
thofe artificial Deaths and Refurreftions in 
dumb Creatures ! But, pray, how do you 
understand Air to be the Matter of 
Life? 

B- 'Tis certain Air is impregnated with 

a vivifying Spirit, or Matter, which is im- 

L 4 medi- 
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mediately neceflary to Life ; and that this 
vivifying Spirit is inflammable, or proper to> 
feed Fire, and capable cf being burnt or 
copfumed thereby ; for it is known by Ex- 
periment that no Creature will live, nor a. 
Candle burn, in Air which hath paffed 
" through the Fire, and may be called aduft; 
or burnt Air. 

A. Is the Air alfo of fervice to Veger 
tables and Plants F 

B. Yes, in as much as there is a manifeft 
Refpiration in Plants and Trees, on which 
their vegetable Life depends, and 1 is pre"* 
ierved ; this is known by numberjefs Ex- 
periments. 

A. Hath not Air an Effect on Bodies 
which tends to diflblve them ? 

B. Yes, the Air hath the Faculty of a 
Menftruum, or a Power of diffolving Bo- 
dies : It will reduce Chryftal-Glaffes to a 
Powder in Time ; fp divers. Minerals, Earths, 
Scones, JFoflil- Shells, Wood, &c. which, 
pprhaps, from Noah's Flood, have lain un- 
der Ground fecure from Corruption, yet, 
being expofed to the corrofive Quality qf 
the Atr, have foQn mpuldered avyay j fo 
Iron, Steel, Copper, £?f. may be foon dif- 
loivcd into a.&uit, &c. But fuch Things are 
too common to be infilled on, or r.o wan? 
Proof. ' 

A. I have heard you make out already 

how A}r is the A^ean 3 of Sound \ but, pray, 

what 
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what Advantages of Light and Sight accrue 
thereby ? 

B. Very great ( perhaps, greater than you 
may be yet apprifed of) are the Benefits and 
Advantages of the circumambient Air in. 
thefe Regards : Fovjirjl, Were it not for the 
Refraction of the Atmqjpbere, the Heavens 
by Day would have the Appearance of 
Night} the Stars, even the fmalleft, would 
appearand twinkle \ the Sun, indeed, would 
appear a great Light in that Part of the 
dark Firmament where it was; but fhould 
a Spectator turn his Back to him, he would 
lee all Night and Darknefs fur round him at 
Noon-tide. Secondly, The Sun at rifing and 
fecting would have the lame Brightnefs and 
Luftre as at Noon-day, and fo would be 
hurtful to our Eyes. Thirdly, As loon as 
the Sun defcended the Horizon, we (hould 
be in total Darknefs, and a cloudy Night 
would then prefcnt us with the blackeft Dark- 
nefs poifible. Fourthly, As we fhould have 
no Twilight by Night, nor mining Luftre 
of the Firmament by Day, /o we mould 
want that Advantage we now enjoy, of 
not only being blcfled with the Light of the 
Sun when abfent, but even of the adual 
Appearance of the Body of the Sun him*. 
felf, each Day, before he rifeth and after he 
jfettcth. 

A. What 
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A> What, I befeech you, Sir, do you 
fuppofe we can fee the Sun when he is real- 
ly under the Horizon ? 

B. F*s, we do, for the Space of fome 
Minutes each Day. 

A. Pray, Sir, if poflible, let me under- 
hand how this can be by a Scheme ? 

B. 1 will, and you may very cafily ap- 
prehend the Truth of this Affertion (tho' 
ftrangc ) from thence, provided you re- 
member what I laid of the Reflection and 
Refraction of Light when we difcourfed 
on that Subject. 

A. I do remember it very well, pray 
proceed. 

B. Then plcafe to caft your Eyes on Fig. 
XXVI, which reprefents the Earth fur- 
rounded by its Atmofpbtre : Now let HO 
be the Horizon of aPerfonatP, S is the Sun 
really under the Horizon, from which a Ray 
of Light SI proceeds, and falls on the up- 

Eer Part of the Atmofpbert at I ; this Ray 
y the thicker Medium of the Air is bent 
from its direct Cotfrfe to D, into the oblique 
one IP, and Co ftriketh the Spectator's Eye ; 
the Spectator then will fee the Sun in the 
Direction of this refracted Ray PI, viz. at 
R, which is above the Horizon : And thus at 
fome Times of the Year, we fee the Sun a- 
bove the Horizon near 10 Minutes whilft it 
is really below it on one Day, taking the 
Morn- 
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Morning and Evening together s at a Medium 
It is 6' f each Pay throughout the Year, 
which is as good as 3 * equinoctial Pays in 
one Year; which is almoft a whole Year's 
(hining Sun in a Century more than wff 
could qtherwife have had. 

A. Sir, I perceive it very plainly, am) 
give you abundance of Thanks. 



C H A P. II. 

'Anemt Ta 2ht w *?* Thilofofby of the 
Winds. 

'4TTOW dp you derive the Word 
II Anemography f 
5T From the two Greek Words An/*@L, 
Wink and r^geffl, a Dejcriptiony it there- 
fore figmfies a phiiofophical Defcripttan of 
fTin^s in general. 

A. Pray, Sir, what is the Windl 

B. Wind\% nothing but a Stream or Tor- 
rent of Air, as a River is a Stream or Tor- 
rent of Water. 

A. What Diftinclion, I pray, do the 
Philofophers make of the Wind? 

B. My Lord Bacon diftinguilheth Wind* 
jnto fpur £jnds, viz, 

*'. General 
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I. General Winds, which always blow 
from the fame Quarter. 

%. Stated Winds, which blow only cer- 
tain Seafons from the fame Point. 

3. Servile Winds, which regard the Re- 
gion, Time, Seafon, &c. 

4. Liberal Winds, which blow indiffe- 
rently any where, or any how. 

But this is not fo natural as the following 
Divifion of Winds, viz, 

I. General, or coafting Trade Winds, 
?. Periodical, Qr fhifting Trade Winds, 

called Monfoons. 

3. Common, or cafual Winds, the fame 

as the foregoing liberal Winds. 

A. What are the different Qualities of 
Wind? 

B. They differ (faith my Lord BacQn) 
not much more in the Points from which 
they blow, than in the Qualities with 
which they are diverfined ; for fome are 
violent, other gentle; fome are cold, others 
hot ; fome are conftant, others mutable j 
fome moiften and diffolve, others dry and 
thicken ; fome gather Rain, others are 
tempeftuous and difpel it; and others, pre 
ferene and fraooth. 

A. Pray 
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A. Pray what are the Canfes of Wind ? 

B. Any Thing that can dcftroy the Equi- 
librium of the Air, and by acting on fame 
Part with a greater Force, putteth rt into an 
Agitation, produceth inch a Stream or 
Current of Air, as we call Wind. 

A. This is fo very general an Afiignation, 
as gives me but little more Notion of the 
Thing than I had before. 

B. In all Cafes we cannot be acquainted? 
with Particulars ; however, 'tis pretty cer- 
tain that divers Things, as Eruptions of 
Vapours from Sea or Land, Rarefactions 
and Condenfations in particular Places, the 
Fall of Rains, PrefTure of Clouds, &c. may 
alter the Equipoife, or Ballance, of the At- 
mojpbere ; and thereby caufe Winds more or 
lefs : Befides, feveral Caves, and fome great 
Lakes, emit or fend forth Winds; but the 
moft general Caufes of Wind are from Heat 
and Cold, as is manifeft from the general 
and periodical Trade Windt between the 
Tropicks, and thereabouts. 

A. Pray what are thofe Winds you call 
general Trade Winds ? 

B. Such as blow conftanily all the Year 
long from one Quarter j as from the NE, or 
about the Nortb-Eaji, on the North-Side 
of the Equator to 30 Degrees Latitude;. 
and from the SE, or about the South-Eaji, 
on the South-Side of the Equator to about' 
30 Degrees Latitude, in the Atlanttik 

Ocean, 
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Ocean, Ethiopia* Sea, the Indian ticttff) j 
and great Stmt b-S tat Thefe Winds, for 
Jour better conceiving them, I have repre* 
fenced in the Map adjoined, by dark 
Lines in the aforefaid AtUmttckt EtbU- 
fick t and Indian Seas j in which you witt 
iee divers Arrows {hewing the Courfe of 
thofe 0?ib&. 

j*. This, Sir, is Very helpful and im- 
proving, and maketh the Thing eaficr than 
your very Words can do: Bur, sir, doth the 
Wind blow constantly in thofe various 
Courfes and Directions, {hewn by the Ar- 
rows, within a fmall Diftance of the Coafla 
of Africa Weft-ward ? 

B. Yes; they are called the general eoaft- 
Jng Trade Winds, and always blow on the 
Points the Arrows {hew. 

A. But, pray, what is the Meaning that 
X fee in the Map feveral Arrows in clear 
void Spaces, fome pointing one Way, and 
others the contrary quite, with the Names 
of the Month abreviated fixed to them ? 

B. 1 will inform you i It is in the Ara- 
bian Sea, the Bay of Bengal, the Cbintfi 
Seas, by the Eajiern Coafts.of Afriek, and 
to i o Degrees of South Latitude in the In- 
dian Ocean, that you find thofe contrary 
Arrows ; and in thofe Parts you mull know 
the Wind blows one half of the Year one 
Way, and the other half the contrary Way: 
Thcfe are called the periodical or (hitting 

Trade 
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Trade Winds, which the Sailors call the 
Monfoont. 

A. Then, I fuppofe, as the Arrows iff 
thofe feveral Places (hew the various Courfe* 
of the Moafoons, fo their Times of Shifting 
or changing their Points, are denoted by 
the Names of the Months affixed there- 
to, v 

B. Yes, they are, yon unxlcrftand the 
Matter very well ; and therefore all thofe 
who fail in thefe Seas, are obliged to obfervt 
the Seafons proper for their Voyages, and in 
fo doing they fail not of a fair Windy and 
fpeedy Paffage. 

A. How do you account for fome Wind* 
blowing always one Way, and others on 
contrary Points , in equal Periods of 
Time? 

B. The mod fagacious I?r. Haltey (the 
Author of all the prefent Philefophy of 
Wind) gives this Account thereof, viz. 
That, according to the Laws of Staticks, 
the Air which is leis rarified and expanded 
by Heat of the Sun's Beams, and confe- 
quently more ponderous, moil: have a Mo- 
tion towards thofe Parts thereof, which are 
more rarified, and lefs ponderous, to bring 
it to an Equilibrium, or Ballanee. And, 
2. That the Prefenceof the Sun continual- 
ly fhifting to the Weffasard, that Part to- 
wards which the Air tends, by Reafon of 
the Rarehcation made by his greateft me- 
ridian 
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ridiao Heat, is with him carried Wefiwardi 
and confequently, ihe Tendency of tho 
whole Body of the lower Air is that Way: 
And thus a general Eaft-JVind, is formed 
in the Atlantkk and great South Sea, per- 
petually blowing Weflward. 

A. But, I obferve, by the Arrows, thofe 
Winds decline from the Ea/i y Northward^ 
on the North of the Equator, and South- 
ward, on the South-Side ; Pray how hap* 
pens that ? 

B. Bccauie near the Line, the Air is 
much more rarified than at a greater Di- 
stance from it Northward and Southward - t 
wherefore the Air being towards thofe dt- 
ftant Parts lefs rarified than in the Middle* 
will confequently tend from the North and 
South to the Equator, and fo become NK 
and SE Wind*. 

A. But, pray^ why are n<St thofc Windi 
as universal in the Arabian, Indian, and 
Cbineje Seas, and other Parts between the 
Tropcks, which have the fame Situation tor 
the Sun, as the Atlantick t Etbiopick, or 
great South Ocean ? 

B. The Realon hereof is, undoubtedly,, 
owing to the Cireumpofition of fiich great 
Continents, which break the Continuity of 
the Oceans j and from the Nature of their 
Soil, and the Portion of high Mountains,.- 
produce thofe ieveral Variations of the 
Wind in thofe Places ; Thus, the Winds fet 
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in upon the .Land, even from We/lward, on 
fome Parts of Guinea ; becaufe the Soil be- 
ing fandy, reflects prodigious Heat, which 
greatly rarifies the Air, and maketh the more 
cold, and denfe, tend thither from the 
Weftern Sea, to reftore the Equilibrium. 

A. And, pray, how is the fudden Change 
of the Wind) to oppolite Points, accounted 
for in the periodical Winds, called the Man- 
Jbtmif 

B. Thus : The cold and denfe Air, by 
Reafon of its greater Gravity, preffes upon 
the hot and rarified ; and therefore the ra- 
rified Air mud afcend in continued Streams 
as fait as it rarifies, and being afcended, it 
muft difperfe it felf to preferve the Equili- 
brium ; and thus, by a contrary Current, 
the upper Air muft move from thofe Parts 
where the greateft Heat is, and fo, by a 
Kind of Circulation, the NE Trade Wind 
below will be attended with a SW Wind 
above, and the SE with a NW above : 
Now becaufe the Air coming out of the 
NE, over vaft Continents of Land (which 
when the Sun is Northward, are intole- 
rably hot ; but more cold and temperate, 
when the Sun is at the Southern Tropick ) 
into the Indian Sea, is fomctimes hotter, 
and fometimes colder, than that whereby 
this Circulation is returned out of the SW; 
by Confequeoce, the under Current of 

M Air 
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Air is one while from the NE, and other 
while from the SW, 

A. Do not the Seafons help to deter- 
mine fomewhat of this Matter, in which 
thofe Changes happen ? 

B. Yes, they plainly confirm what I hare 
before. fa id ; for in April, when the! Sun 
begins to warm thofe Countries to the Nor th, 
-the SW Manjwns begin* and blow during 
the Heats 'till OSlober-, when the Sun be- 
ing retired, and all Things growing copier 
Northward* and (he Heat encreafing to the 
S<mtb t the NE Winds enter, and blow 'rill 
April again : But yet, why the Mmjksms 
change here, and not in the Etbkpick 
Ocean j and alfo why the Limits of the 
Trade Winds are fixed to about 3,0 Degrees 
of N and S Latitude, is not fp well to be 
accounted for ; and therefore muft be left, 
with feveral other Intricacies of this Na- 
ture, to the DUquifition and Difcovery of 
fucceeding Ages- 

A. Well, fo much then for general and 
periodical Trade Wind* i pray hare you any 
Thing farther t» obitrve of the common 
and variable Winds, .incident to all Points 
and Places ? 

B. Yes, a few. Things touching their 
Qualities, Velocities, and Extent or Li- 
mits. 

A. Pray 

,: .Coogle 
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A. Pray what do you obfervc of their 
Qualities ? 

B. That thofe Winds are dry and cold, 
which contain the lead Quantities of Va- 
pours ; thofe Winds gather and generate 
Clouds, which carry with them great 
Quantities of Vapours ; thofe Winds are 
hot, which blow from off' hot Regions ; 
and cold, which blow from cold ones ; 
thofe are the mofl violent which are agita- 
ted by the greateft Force, and the con- 
trary. 

A. And, pray, what is difcovered of the 
Velocity of Windt 

B. It is found by Experience, that the 
Velocity of Wind, in a, great Storm, is noc 
more than 50 or 60 Miles an Hour; and 
that a common brisk Wind moves 15 Miles 
an Hour -, and fome. are fo flow as not to 
move 1 Mile an Hour. 

A. In the hit Place, what do you obferve 
of the Extent, or Limits, of the Wind? 

B. That it is very uncertain, and little 
known, unlefs of the aforefaid Trade 
Winds : The moft we know of common 
Winds is their Ufe, in cooling and cleanfing 
the Air from all poifonous Contagions, and 
jpeftilential Exhalations ; and thereby keep- 
ing it always pleafant, pure, and falutife- 
rous, or healthful ; whence appears their 
abfolute Neceffity to animal Life, and Cbn- 
(ervation of the Univcrfe. 

M 2 CHAP, 
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Chap. Ill 

Meteor ograpby , or the Thilofopby of 
Meteors in general, viz. yapottrs, 
■ FflgJ. Mifisj Clouds, Rain.) Hail, Snoa> 9 
Frojt, Ice, Thunder, Lightening, Tg- 
mi tatuu^ or Jack in a Lantbom y 
Fljing ^Dragons, and fitch like. . 

A. T Pleafe my felf with the Thoughts of 
I converfing on Subjects now, very 
pleafant and curious, fuch as what you 
call the Doftrine of Meteorograpby ; bur, be- 
fore we proceed, pray let me know what is 
the true and proper Meaning of the Word 
Meteor ? 

B. The Greek Word Mtftwyp, Meteoren, 
iscompofed off&tla., Beyond, andas^w, to lift 
up aloft i and therefore a Meteor implies 
that which is elevated aloft beyond us in 
riie Air, as Clouds, Lightening, &c. 

A. Pray, how many Kinds of Meteors do 
you reckon I 

B. Some diflinguilh them into thrfie 
Sorts* fiery, airy, and watery. 

.A. Which do they call fiery Meteors-? 

.jJ^Such'asarexompofed of a fat futphu- 
rous Exhalation, kindled, hy the nitrous 
... .,% . - - Quality 
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Quality or Subftance of the Air; and do 
then exhibit the Appearance of Light and 
Fire in the Air, as Lightening, Flying Dra- 
gons, &c. 

A. What are thofe called airy Me- 
teors ? 

B. The Wind, and its divers Kinds ; bur, 
properly fpeaking, the Wind is no Meteor 
at all, nor are there any Meteors which con-' 
Oft. merely or principally of Wind. 

A. Pleafe to recount me thofe you call 
watery Meteors ? 

B. They are fuch as confift of Vapours, 
and watery Particles, which are feparated 
from one another, and raifed by the Sun's 
Heat, and become modified in the Air into 
various Forms, as Mifts, Clouds, Rain, &c 
in abundance. 

A. Which do you hold it will be moft 
natural to begin a Converfation withal, of 
thofe' feveral Sorts of Meteors f 

B. It will certainly be moft natural to be- 
gin with watery Meteors. 

A. Well then, to make a Beginning, I 
obferve you faid thofe Meteors originally 
confift of Vapours \ pray what are they ? 

B. Vapours are a Company of aqueous 
Particles, feparated from the Surface of the- 
Water, or moift Earth, by the A&ion of 
the Sun's Heat \ whereby they are fo far 
rarified, attenuated, and feparated from 
each other, as to become fpecifically lighter 

M 3 than 
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than the Air, and confcquentfy, they rifo 
and Aoat therein; and thus, any Kind of 
Heat, or Fire, may caofe Vapours. 

A. Pray what Meteors are immediately 
formed of Vapours ? 

B. Fogs, and Mifis : Fogs are thofe Col- 
lections of Vapours which chiefly rife from 
fenny, moid Places, which become more 
vifible as the Light of the Day decreafeth 3 
if thefe are hot diffipated, but unite with 
thofe that rife from Waters, as Rivers, 
takes, &c. fo as to fill all the Air in general, 

' then they are called Mtjis j and often they 
ftink from a fulphureous Exhalation, or 
Matter, fhey contain, ' 

A, Pray what Meteors are next formed 
of Vapours ? 

B. Clouds are the next State Of Vapours ; 
for they confift only of a Congeries of Va- 
pours exhaled from Sea and Land, and raid- 
ed to that Height in the Air, where they 
become of equal Weight, or Gravity, with 
the Air ; in thofe Parts therefore, they float 
afcd fwim, and by ftrikin* one againft ano- 
ther, and mixing one with another, they 
coalefce, or thicken, and become more 
denfe and weighty) the thlner or rarer the 
Clouds are, the lighter arid higher they 
ibar ; but the more denfe they are, the 
weightier, and the neare* they ride to the 
Earth, 

A> "Pray 



Of Chuds, their Colours, Height; bf Rain. \ty 
' A: Pray how high dOyOU judge theClouds 
to fly? 

S. FrOm about a quarter of a Mite to a 
Mile ; 'tis very common for ferfons, by 
climbing very high Mountains, to get above 
the Cloudt, arid fee them fwitn beneath 
them, cleaving againft the Mountain they 
are on. 

' A Thatrnuft be very curious to obfervc s 
but, pray, Whence the various Figures and 
Colours Of the Clouds ? 

B. The Wonderful Variety in the Colours 
Of the Clouds, is owing to their particular ' 
Situation to the Sun, and the different Re- 
flections Of his Light : The various Figure 
of the Clouds refults from the Ioofe and 
voluble Texture of their Compages, re- 
volving into any Form, according to the 
different Force of the Winds. 
' A. That Rain is produced from the 
Clouds we all know ; but, pray, in what 
formal Manner doth it happen ? 

B. Thus : When various Congeries of 
Clouds are driven together by the Agitation 
of the Winds, they mix and run into one 
Body* and thus diffotvc and condenfe each 
other into their former Subftance of Wa- 
ter ; alfo the Coldnefs of the Air, is a great 
Means to collect, compact and condenfe 
Clouds into Water : The Water thus pro- 
duced ef iheClbuds, being heavier than Air, 
M 4 . mult 
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null of Neceflky fall through ic in the 
Form we call Rain. ■ 

A. But, pray, why does it fall in Drops, 
and not in whole Quantities, as it becomes 
condenfed in the Air ? 

B. So it would fall in great Quantities, 
were it not for the Refinance of the Air j 
but the'Subftance of the Air breaketh and 
divideth it into Parts, fmaller and fmaller,' 
the farther it pafleth through it, 'till at lafr, 
it arrives to us in very fmall Drops. 

A. Pray is not Dew a Kind of Rain t 

B. Yes ; only with this Difference, that 
whereas 'Rain falls at any Time, and in great 
Drops; Dew falls only at ftated Times, and 
in fuch very fmall and fine Drops, that, 
they are fcarcely vifible, 'till they are fallen 
and condenfed into Drops on the Tops of 
Grafs, Boughs, &c. 

A. In the next Place, pray, Sir, explain 
how the Meteor, we call Snow, is pro- 
duced ? ,'."." 

B. Snow is produced thus : ' When the 
Vapours are become confiderably condenfed, 
yet not fo far as to become liquefied, or dif- 
folved into Water, then* b.y a'fpecial De- 
gree of Coldnefs in the upper Air, the Par- 
ticles of the condenfed Vapours' are con> 
pelled into a "hard, rigid, and glacy Sub. : 
ftance, feveTal of which' adhering toge-V 
thcr, form little Fleeces of 'a white Sub- 

.■•''" JUricc 
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ftance fomewhat heavier than the Air ; and 
therefore defcend in a flow and gentle Man- 
ner through it, being fubjecT:, by its Light- 
nefs, to all the various Motions of the Air 
and Wind ; and is what, when arrived to 
us, we call Snow. 

A. And, pray, is not Hail formed after 
fomewhat a like Manner ? 

B. Hail is thus generated : When the 
Cloud which raineth is very high in the Air, 
or when all the Regions of the Air are very 
cold, the falling Drops of Water are con- 
gealed thereby, and grow into a glacy Sub- 
stance fomewhat white and hard, of diffe- 
rent Size and Figure, according to the Par- 
ticles of Water, the Degrees of Heat and 
Cold, the Wind, &c. and this, when come 
to us, we call Hail. 

A. Although, I fuppofe, you do not 
reckon Froft and Ice among Meteors, yet I 
believe this may be as proper a Place to dif- 
pourfe of them as ahyj and therefore, if 
you pleafe, be fo good as to explain to me 
their Natures ? . 

B. Dr. Cheyne faith, that Cold and Freeze 
ing feems to proceed from a feline or (ale 
Subftance floating in the Air, whofe Par- 
ticles are very (harp and pointed, and thefe. 
insinuating themfelves (in a wedge-like 
Manner ) into the Pores of the Particles of 
Water, do thereby 6x,' chryflalize, and. 
m ake hard the fuperficial Parts of Water, 

and' 
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and all humid Subftanecs ; and hence the 
incruftated Surface of Earth, Dews, lie. 
we call Prof, and the 6«d and ehryfta- 
lized Superficies of' Water, we call Ice: 
Bot, when die Heat ef the' Sua diflblves 
thofe freezing, fatine Particles into a Fluid, 
the Surface of the Water, He. all return to 
their former natural State ; and this we call' 
Tbaiesng. ■' 

■A. Have you an? Thing farther to con- 
sider, as watery Meteors t 

B. No, thofe now defcribed arethewhofer 
Tribe } and as we hate already largely fcan- 
cd the Naru'reof the Wind, which fame (as 
I told ybo) improperly make a feeond Sort 
of Meteors, let us now pafs to the Specula- 
tion Of thofe which are called' fiery Me- 
teors. • ' 
'A. With a very good Will, -Sir's nothing 
delights me fo much as thofe Ktadsof na- 
tural Refearch.es ;■ and ' id the flrft Place, 
pray which' do you eonot the Principal of 
a!P the fiery Meteors? •' " 

B. Lightening, which is thus oeeafioned r 
The Air doth' abdmid with Steams and Ex- 
halations of Sulphur, Bitumen, Nitre, and 
Salts of varion!/ Sorts, Acids, and Alkalies ; 
thefe being raffed by the Sun's Heat into the 
higher Regions of Afr, are there dif- 
perfed and ventilated to and 1 ' fro by the 
Winds* this Agitation produces a Mixture, 
attd confequently, aFermemation of thofe 
; com- 
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combultible Sulphurs with the nitrous 
Acids, which is often to that Degree as t» 
kindle into Flame, and thereby caufe 
thofe mining Flafhes of Lightening we fee 
darting from the Sky. 

A. Hot, pray, Sit, what wakes the Thun- 
der with izi 

B. Thunder 'a oeeafionedhy the kindling 
thofe bituminous, and fulphureous Exhala- 
tions in the Air by the nitroiis Salts, in the 
fame Manner as the Explofion is produced 
by fetting Fire to Gun-powder, or Aurum 
Fulminans ; and the Reafon why we do not 
hear the dreadful Fragor or Noife of Thun- 
der, fo foon as we fee the Inflammation or 
Lightening, is becaufe Sound is longer ar- 
riving to our Ears, than Light to our Eyes j 
as I have before told you. 

A. I hate heard talk of Thunder-Belts, 
and their ftrange Effects; pray what dophi- 
lofophers fay of it ? 

' B. "What is called a ThmdenBolt, is no- 
thing but a more folid, and molt rapid 
Flame, which, with incredible Celerity, 
flies from the Clouds to the Earth, and 
through every Thing standing in the Way, 
being interrupted by nothing. The more 
remarkable Phenomena of which are as fol- 
low : i, Thtt it affects high Places chiefly, 
an Mountains, Towers, Trees, 0c. 2. Thar 
it will fometimes burn a Perfon's Clothes, 
While his Body remains unhurt. 3. That, 
on 
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on the contrary, it will fomctimcs break a 
Man's Bones, while, his Clothes and Flefh 
receive no harm. And) 4. In like Manner, 
it will fomctimcs melt or break the Blade 
of a Sword in the Scabbard, while the, 
Scabbard remains untouched ; and, on the 
contrary, will fometimes bum the Sheath, 
and not affect the Sword. The Reafon of 
thefe Grange and contrary Effects. Pbilofo- 
phers can but conjecture at, imputing it to 
the different Figure and Quality of the Par- 
ticles of Lightening, which renders them 
capable of duTolving fome Subftances, at 
the fame Time, that it will not couch others. 

A. All this is very ftrange indeed ; pray 
what other fiery Meteors are remarkable ? 

B. The fame aerial Fire, or fiilphureous, 
Inflammation, hath different Names, accord-, 
iqg to the Variety of Figures and Sizes it 
appears under: As, 1. Lampas, a Lamp,. 
when it burneth by little and little, on one: 
Part only. 2. Balis, a Darr, when the Ex-" 
halation" appears kindled in , a long Trace. 
together.. 3. TraSes, Beams, when the In* 
^animations appear in the- fame Place con*, 
linually. 4^ Qb-^ma^ a Chafin, when the. 
Flame mines or glitters from the Breaks or 
divklipg a "d fblitting. Clouds.' 5. .Ignis Ff-. 
tuus t i. e. the fOoliftiEire^ orjack ioaLan-- 
thorp, when a fat unftious. Vapour is kind-, 
led, and waue^abqut'by.theMotionsof the 
Air^ near the Surf/ace: of tbeEarth, like a 

..,_, '"" Light 
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Light in a Lan thorn. 6. Ignis Pyramidalisj. 
the pyramidical Fire, when it refembles a 
Pillar of Fire Handing upright. 7. Draco Vo- 
lant, a flying Dragon, when the middle Parts 
be thicker and broader than the Ends. 8. Ca- 
pra Saltans, a skipping Goat, when it ap- 
pears to have a skipping Motion, and to be 
fometimes kindled, and fometimes not. 
9. Stella cadentes, falling Scars ; when the 
more fubtle Parts are burnt away, they fall 
by the Weight of their vifcous and earthy 
Matter remaining: And thefc are all the re- 
markable fiery Meteors. 

Chap. IV. 

Tbantafmatograpby^ or a pbilofipbical 
Account oj the celefiial Apparitions^ 
viz. the Rain-bow, Hobs, Tarbe*, 
liumSy Tarajelenes^ &c. 

A. T) RAY, Sir, why do you chufe to 

\j ufe fuch a long hard Word as Pban- 

tafmatograpby, I proteft I can hardly fpeak 

B. Becaufe that beft exprefies my prefent 
Defign, which is to let you underftand 
what the Opinions and Discoveries of the 
beft Philofophers are concerning the cele- 
ftial Appearances, as the Rain-bow, &c. thir 
Word being compofed of $ctv1x.a/jta,1<z y Fan- 
tomes, 
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a»jh«, or Appearances, and r^stp". a DefcripJ 
tion. 

A. Bur, £/>, by-your leave, I would ask 
whether it be not an Innovation to call 
thofe Things by -the Names of Phantoms, 
Appearances, or Apparitions, which (as 
your felf fays ) are by the greateft Phi lofo- 
phers ranked with, and deemed Meteors ? 

B. Be it an Innovation, or what it will, 
I always ehufe to call Things by fuch 
Names as expects what they be, not 
what they be not j 'tis certain thofe Things 
we difcourfe of exift no how but in Ap- 
pearance. 

A- What, I pray you, is there nothing 
of reality in thefe Things, as in the Rain* 
bow for Iortance, but a Form of different 
Colours ? 

B. Nothing more indeed ; they all owe 
their Existence to one common Caufe, viz. 
the Reflection and Refraction of Light. 

A Pleafe to explain a little more parti- 
cularly the Manner how thefe Pbamomena 
are produced ; and firft, how the Rain- 
bow acquires his beauteous and wonderful 
Form? 

B. The Rain-bow is one of the moft fur- 
prifing o/ all the Works of God ( which 
the Hebrews call DTl^K Wp, the Bow of 
God, and the Greeks ©au^arf)*, i. e. the 
Daughter of Wander ) This Pbanomenon is 
fcen in the falling Rain, or Dew, and not 
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in the Cloud whence that Rata, or JW, 
proceeds ; it is caufed by a Reflection and 
Refraction of cbe Sun's Rays from the glo- 
bular Particles, of Rain : There are often 
two Bows to be feen at the fame Time, the 
interior, as AFB, which is more ftrong and 
vivid j the exterior Bow t as QHD, which 
is more faint and weak ; the interior Bow 
is formed by two Refractions of the Rayj 
of Light, and one Reflection of them in 
the Drops of Water. See Fig. XXVII. 

A. Pray, Sir, exemplify this Matter. 

6. I will: In the interior Bow (Figi 
XXVII.) let E F be two Drops of the 
falling Rain, and let Sa be a Ray of Light, 
jailing on the Drop E in a, from whence 
it is refracted firft to e, thence it is reflected 
to E, whence it is a fecond Time refracted 
to the Eye, fuppofc at O : In like Manner, 
the fame Thing happens in the upper Pare 
of this Bow, in the Drop F. 

A. Well, and what are we to learn from 
all this ? 

B. Hence you eafily underiland the Rea- 
fon of the Colours of the Bow, if you have 
not forgot what- I delivered to you when 
we were difcourfing of Light and Colours: 
For here you fee the Angle COE=4o° 
2' ihall be the greatest Angle, in which the 
rnoft refrangible Rays can after one Reflec- 
tion be refracted to the Eye ; and therefore; 
all the Drops, in the Line QE, fhall fend the 
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mod refrangible: Rays moft copioufiy to the 
Eye, and thereby Strike the Scnfcs with the 
deepeft violet Colour in that Region : In 
like Manner, the Angle COF = 42* 17' 
Shall be the greateft, in which the lead re- 
frangible Rays can after one Reflection be 
refracted to the Eye ; and therefore alt 
thofe leaft refrangible Rays fhall come moft 
copbufly to the Eye in the Line OF, and 
ftrike the Senfes with the deepeit Red in 
that Region : Do you understand me pray F 

A, Yes, Sir, very well ; and I alfo uh- 
derftand, that by ReaSbn of the interme- 
diate Degrees of Refrangibility of Rays 
coming from the Drops between E and F, 
the Space between E and F fhall be painted 
with proper intermediate Colours ; and 
therefore the whole Face of the Bow will 
be tinged with all the primogenial Colours 
in their natural Order, viz. Violet, Indigo, 
Blue, Green, Yellow, Orange, and Red, 
from E proceeding to F. 

B. I am heartily glad to fee you fo very 
happily understand the Matter ; you will 
with the greateft Eafe and Pleafure under- 
stand the Phenomena pf the upper, or ex- 
terior Bow QHD, which in Short are thus 
produced : Let G and H be two Drops in 
the extream Parts of the upper Bow ■, now 
let Sg be a Ray falling on the Drop in G, 
whence it is nrft refracted to e, from thence 
it is firft reflected to F, from F, it is a fe- 

cond 
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cond Time reflected to g, and from g it is 
a fecond Time refracted to the Eye at O : 
Now the fame is to be understood in the 
upper Drop H ; hence the Angle COgr= 
50° 42' is the leaft Angle, in which the 
leaft refrangible Rays can after two Re- 
flections be refracted to the Eye ; and there- 
fore the Drops in the Line Og fliall ftrike 
the Eye with the deeped Red, and the 
Angle COH = 54° 22' fliall be the leaft 
Angle, in which the moft refrangible Rays 
after two Reflections can emerge out of 
Drops; and therefore thofe Rays lhall come 
moft copioufly from the Drops in the Line 
OH, and {hall .ftrike the Senfe with the 
deepeft Violet in that Region : And by the 
fame Reafoning, the Drops between GH ,■■ 
{hall ftrike the Senfes with the intermediate ' 
Colours; and fo the Colours in the whole 
Width of the upper Bow, fhall He in this 
Order from G to H, viz. Red, Orange, 
Yellow, Green, Blue, Indigo, Violet; con- 
trary to the Order of thofe in the lower 
Bow. 

A. Sir, I readily perceive the Reafon of 
thofe Colours in both the Bows, according 
to the Laws of. Refraction you heretofore 
mentioned ; but, pray, why are the Co- 
lours of the exterior Bow fo much fainter 
than thofe of the interior one ? 

B. Becaufe the Light is twice reflected 
in the Drops of the exterior, and but once in 

N thofe 
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thofe of the interior Bbw, the Light be- 
coning fainter by every Reflection. 

A. I think, &r, the Raim-hmo always 
appears perfectly round ; doth it not ? 

B. Yes, accurately foj for the LinesOE, 
OF, OG, and OH, tweed round their 
common Side, or central Line OC, fhall 
with their Ends EFGH describe the circu- 
lar Borders, or Extremmtt, of die two 
Bftet. 

A. And do they always appear equally 
large? 

B. Yea, all Rain-hews are of the feme 
Dimensions ; becauie no Bam can appear 
but under the Angles of the feme Quanti- 
ties, as before nieatioiiied. - 

A. But we do not always fee an equal 
Quantity o£ a Bmv 7 I have often ol>* 
ferved. 

B. No, that is impartible you .fiiould > 
for the SuBmuft be in the Horizon for you' 
to fee half the Bow, which .is- the moft ilia* 
can ever be feen i for then the Cenier &b 
the Bows C is on the Superficies of the 
Earth ; bat the higher the Sun rifeth above 
the Horizon* the lower the Center C fink- 
eth beneath the Earth's Surface ; and con- 
fequently the lefs frill ypu can fee of thei 
Bow, 'till at laft, you can fee Bene, at all 

A. Pray how high muft the Sua be for 
the Rain-how not to be feen at all ? 

i KWhea 
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S. When the Altitude of the Sun be- 
comes equal to tie Quantities of tie afore- 
faid Angles, unite which the Bew appears, 
they cannot thea be feen j that is, when 
the. Sun's Height ia equal to the Angle 
COE = 4o» a', the inner Part E, of the in- 
terior gnus dofcends the Horizon ; when it 
iseijutl '4otbe AngleCOF = 4t" 17', the 
Upper tut F, %»A fo the wholi interior 
Btvi will encweljt vwiSi add disappear be- 
neath the Horizon 1 thus, irheo bk Height 
i)«4ua4 to the, Angle C0H=aj4» aya', the 
»•* eitcriftr Mite wiU be deprrfTed bclo* 
the Horizon, and. then no Part of any Aw 
at all can be fen s : hence all the Winttr half 
Year both (he Sum may be feen all the Day, 
the meridian Height of the Sun thea at 
greatefl feeing wm above. 38" 30'. 

ji. What eift, pray, is remarkable of the 
Htit-hmf 

■ B. The Bjmetifiom in EngHJb Feet and 
Motes, I ha« calculated for every Part 
of both Bows (in a Tract: of Trigcm- 
mtrt not yet pnHiflied) at a given Di- 
ftance, and Height of the Sunj but, be- 
caufe 'tis not now by me, I cannot (hew it 
you i However you have: here learned the 
following Particulars : 1. That two { m 
do appear together. a. The Manner 
how they are both formed. ' 3. The Realm 
of the Diverfity of their Colours. 4. The 
N 2 Rcafon 



..Google 



i8o The Philosophical Grammar. 
Reafon why the Colours of each Bow lie in 
an inverfe Order to each other. 5. That 
the Rain-bows never appear but when it 
rains. 6. That the Bow is in the falling 
Rain, and not in the Cloud. 7. That it al- 
ways appears in that Part of the Heavens 
oppofite to the Sun. 8. The Reafon why ■'■ 
one Bow is fo much more ftrong, apparent, 
and vivid than the other exterior one.' 
9. Why they are all in themfelves of an 
equal Bignefs. to. Why we fee at feme-* 
times a greater, at fometimes a lefler Pan ; 
of them. 1 1. Why we can never fee above' 
half a Bow at moft, and when we can 'fee 
hone at all. ]2. That the Dimensions of 
a Rain-bow may be computed inany known- 
Meafure. 

A. Indeed, thefe are all exceeding curi-.. 
ous Circumftanccs, and far more than ever 
I underftood before : But you have faid'- 
nothing of the Rain-Sows which appear by 
Night in the Moon-Jhine- t what think you 
of them, Sir? 

B. They are in all Refpects the fame as 
thofe occafioned by the Sun-jlrine in the' 
Day. 

: A. Bur, if you affign fuch a natural 
Caufe for the Production of the Ratn-bow y 
would not there have appeared a Bow in all 
Ages and Places ? " 

... - B. Yes, 



the Rain-bpw was before the Flood. 1 8 1 

B. Yes, always fince there have been 

Clouds, and Perfons to fee the Reflection 

of the Sun's- Light from the Particles of 

falling Rain. 

A. Why, there have been Clouds ever 
fince the Creation, have there not ? 

B. Yes, undoubtedly, and Rain too. 

A, Pray, then, how could the Rain-bow 
be any Thing of a miraculous Production, 
or be made the Sign of a new Covenant, 
which God made with Noab and the New 
World, as related, Gen. ix ? 

B. Indeed, Sir, I cannot refolve you ; 
you mull enquire this of thofe divine Phi- 
lofophers, who can eftablifli any Point of 
Divinity, though ever fo repugnant to the 
Principles of natural Philofophy, and the 
Mathematicks ; ( or of thofe, who, in a 
twelve-month's Time, can make you new 
Heavens, and a new Earth, and deftroy 
them again when they have done. 

A. Why then, I think, 'tis Time to di- 
vert our Difcourfe of the Rain-bow to 
fome other Subject : Pray, therefore, what 
do you fay of thofe Pbanomena we call 
Halos ? 

B. They arc Circles fomewhat a-kin to 
the Rain-bow, which appear about the Sun 
and Moon, and fomecimes variously co- 
loured. 

A. Pray what are the mod remarkable 
Particulars in the Halo? 

N 3 B. The 
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iJ. The following; i. They have always 
the Son or Moon for their Center. $. They 
never appear in a rrmy Sky, but Iff a rimy 
and froily one. 3. They appear Woe on 
the exterior I,knfc», Or jJorder, and Reel on 
the interior. 4. The Air contained within 
them is more cfctcure than the ambient 
Air without round aboot them, jr. The 
Limb of a Hah, or Wedth of its Circle, 
is about half a Degree, or 30 Mimjte^ 
6. The piameter of the whole Circle of 
the Hah, is about 44. or 46 Degrees, more 
or Jeft. See Fig. XXVH1. 

A. And, pray, is the Hah formed in die 
fame Manner as the Raith-bfav? 

B. The Halo is formed by the Refraction; 
of the Rays of Light, without any Re? 
flexion, as in the Rain-bow ; and this Re- 
fraction pf the Light in the Hail-ftones in; 
the Air, will be ftrongeft jit about 22", or 
22 30', diftant each Way from the Sun or 
Moon, and gradually decay both Ways as 
the Diftance increafes or decreafes ; and 
confequendy, at that Diftanee there will be 
formed a Circle, we call the Hah, about 
fhe Son or Moon, which Hah, as often as 
the Hail-|lones are duly figured, may be 
coloured ; and then it mult be red withm 
by the leaft refrangible R»ys; and blue 
jieichout by the molt refrangiole ones : And 
this is the Subftance *f all we know worth 
mentioning of fhe Hales. 

A. Then 
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' A. Then a Word next, if yow pleafe, 
concerning the Parbthas s pray what are 
they iu a philofophical Senfe, and why fo 
called ? 

B. The Parhelia, are what the Vulgar 
call Mock-Suns, and Parafeknes, are Mock- 
Moons, which fometimes appear in the 
Heavens, and are only Reprefentations ot 
the Face of the true Sun or Moon by way 
of Reflection in the Clouds ; they are Co 
called, becaufe they appear wags: to* #Xi», 
befides the true Sun, and w-agjt to <rtAnv«p, 
befides the true or real Moon. 

A. In what Manner do they appear f 
jo*. Thus: 1. There is obferved a very 
great white Circle parallel to the Horizon, 
as ACDB paffing through the true Sun at 
S. See Fig. XXIX. a. In the parts of this 
white Circle appear the Parhelia : As in 
16319, March 29, there appeared at Rome 
4 Mock-Suns, as ABCD, to a Spectator in 
the Obfcrvatory at O ; though not all of 
them equal, nor equally ftrong and vivid, 
nor of equal Duracion. 3. They are in 
Number unequal, being fometimes four, 
as here, fometimes rnore or lefs. 4. They 
appear fometimes tinged with the Colours 
of ihcRain-bow, now ftronger, now fainter. 
5. Halos frequently appear at the fame 
Time ; as in the Cafe now mentioned, 
there appeared rwo broken ones, as the in- 
ferior one FQHi very ftrong and Rain-bow 
N 4 J*'. 
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like, and the exterior one IABK, patting 
through the two Parhelia neareft the Sun 
AB, but fo weak and faint as fcarcely to be 
feen. 6. Among thefe four Parhelia, one, 
viz. the Parhelium B appeared to have a 
Tail, Comet-like, extending to E, the Part 
oppofitc to the Sun S. 

A. But, Sir, in viewing this Scheme, 
doth not I reprefent the Point vertically 
over the Obfervatory O, as well as the Cen- 
ter of the great white Circle j and fo the 
Spectator would fee the true Sun, the 
Sabs, and the two Parhelia AB before 
him, and the other two CD behind him ; 
would he not? 

B. Yes, that is the right Way to con- 
ceive a true Notion of the Phenomenon. 

A. Pleafe to let me know how the Philo- 
fophers fay they are formed. 

B. The great white Circle all around you 
is formed by the Reflection of the Sun, 
from thofe icy Particles floating in the Air 
of the fame Height of the Sun ; and there- 
fore the Sun muft be in ir, as at S : The 

* Halos FH and IK are produced as before 
faid : The Parhelia ABCD are produced by 
two Refractions, and one Reflection of the 
Sun's Rays falling on the icy Particles in 
certain Parts of. the white Circle ; whence 
there is an Image of the Sun not. only 
formed, but painted with the Colours of 
the Bqw ; But the Caufes of thefe Phano~ 



^Google 



^Google 



^Google 
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mena are not To obvious as thofe of the 
Rain-bow and Halos, and therefore we leave 
them. 

A. But, before we quite difmifs this 
phantaflic Subject, pray give an Hint what 
that Phenomenon may be we call Virget ? 

jB. This is only an Apparition of the Sun's 
Rays darting through the Interfaces of the 
Clouds, or otherwife, ■m the Form of a 
Bundle of Rods as it were. And now, 
from thofe Things which are fituated Co 
remote from us, and in a Region altogether 
inacceflible to Mankind, let us defcend to 
the Contemplation of the manifold Curio- 
fities and Wonders difcovered in a Place we 
know better, and nearer Home ; to wit, in 
the Globe of our Earth. 

A. With all my Heart, Sir ; for I can- 
not fay, indeed, but that I am almoft weary 
with travelling fo long through all the sethe- 
rial Regions of the Univerfc; yet, as it hath 
been on the Wings of Contemplation, and 
faturated with all the delightful Curiofities 
Nature could afford, I am fo far from re-, 
greting it, that I count it the beft and 
moft profitably fpent Part of my Time. 
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Modern Philofophy. 

Part IV. ~"~ 

GEOIVOGYj 

CONTAINING, 

I. A philofophical View of the 

terraqueous Glebe. 
II The Philofophy of Earths, Stones^ 

Metals, Minerals, &c. 

III. The Philofophy of Water, viz, 
the Seas, Rivers, Springs, &c. 

IV. The Philofophy of "Plants and 
Vegetation. 

V. The Philofophy of animal Bodies, 
viz. the humane Body, Brutes, Foals, 
Fifles, Infe&s, Reptiles, Shell- Am- 
mats, &c. 

Shewing the wonderful Difcoveries of the 
modern Jfaturalijts in thpfe Parts qf the 
Science. 
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C H A V. I . 

Geology, or the general DoSrine of the 
Globe, of its various 'Dim/ims and 
Subdivifions, of theVtciJJitude of Sea' 
fins, and other general AffeSims. 

A. j| R A Y what is imported by 

| the Word Geology ? 
I B. A Difcourfe of the 
5 Earth in general, or terra- 
| queous Globe, as confuting ■ 
of Land and' Water j from 

the Greek Words r«, the Earth, andAoj-^, 

a Difcourfe. 

A. How is the Earth divided ?v ' .-■'■/' t 

B. The firft great and mod general Di^i 
vifion of the Earth is into Land and Wal- 
ter j which again are feverally; fubdivided 
into other leffer Parts. : .v- : ' 

A. Pray 
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A. Pray how is the Land fubdivided f 
JB, .Iritojbt following Parts/ viz. 

' i, Oethntt, *HA art pot Tracts of 
rMin l*o&, containing •bole CoaMrier 
and Kingdoms, a* B*ripe, Aft, Afrit*, 

ijidiwnn. , 

2. IJlan&s, "6fTafts of Land environed'"' 
by the Sea, sis Britain, Japan; Madagaf- 
car, ox. i <: 

3. Peninfulaii which are Parts of Land 
encoeopafled by Water, excepting on pne* 
Part by which it fe joined to the' mail' Land/ 
or Contiocm, as Mute, &c. 

4. Iftbrwii it tb* Neck of Land joining 
the Teninfuta n> the main Land. 

5. Promumrits, toCapti, « c tfcofi high 
Parts of Land which run far out into the 
8e» is * Point, w she. Gupe if Good Hopf, 
&c. 

■ v£ And, fray, whac art'the Subdivifions 
of the Water on the Globe ? 

.- e. Thefe fothwribg, viz. . 

l.Ocearti, are thofe vaft Colle&toos of. 
Water which cover fmne greater Parts of 
the Bank's Surface, X tbtA'iatBici: Ocas'/, 
Mart dtiZar, tea 

: z. Ena } tknfe are tener ASerabkges of 

Water, which lieth before, and waflsetb tbe 

Coafts 
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Coadts of fotae .particular Countries, as the 
Ethiopick, Indian, Arabian, &c. Seas. ' 

3. Gulpht, axe thofe Parte of the Sea 
every where environed with Land, eseepc 
one Paffagc whereby it communicates with* 
the Sea, as the Arabian Guifb, fee ' 

4. Straits, are thofe narrow Parages of 
Water which either join a Galpb to thef 
neighbouring Sea, or one Part of the Seat 
or Ocean to another, as the Straits of Gi* < 
broker, Sec. 

c, Rivers t are Streams of foe& Watetf 
ari&ng from ibtne Fountain Head, which by 
a continued Carreac arrive and difembogo" 
themielves into die Sea, 

A. What other Divtfions do you makeort 
the Surface of the Globe f 

J8. The Earth is again divided, with Re^ 
fpetl to the Length of Days and Nights,, 
into Climates. 

A. Pray what do you call a Climate ? 

B. ClimMts are foch Parts of the Earth's 
Surface on each Side this Equator, and pa- 
rallel thereto, that the artificial Day in one; 
ftirpafleth that in the- other by half an 
Hour. 

A. Are there yet any farther Kinds of Di- 
eifions of the Earth's Surface ? 

B. Yes, and a very remarkable one too, 
viz, into the Zones, called the torrid, tern*; 
perate, and frigid Zones. v ■' , ' ■> 

A. Pray 
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. A. Pray wbat doth the Word Zm? 
mean ? 

> B. It is derived of the Grec£ Z»», a M, 
Or Girdle ; bdeaufe they, being large paral- 
lel Parts of the Earth's Surface, do encom- 
pafs the Globe of the Earth, as a Belt doth 
the Body of a Man. 

; A. What is the torrid Zone,, and why is 
Wfocallcd? 

. B. la the JVIap adjoined, you: may ob- 
ferve a certain Space on the Earth's Sur- 
face, over the' middle of which parTeth -the 
Equator, - and is included between ■ two ; 
double Parallels, .one- towards the North, 
called the Tropick.of Cancer, . and the 
other Southward, called the Tropick of 
Capricorn-', over all this Space,- /from the 
North to the South, you may.obferve -the; 
Zodiac, or die Sun's Path, doth pais ; and 
confcquently doth at fome- Timet of the 1 
Year or other "pafs twice over, every Parti 
thereof, and by its. perpendicular Rays doth 
greatly heat and icorch it; and from its 
being thus torrified by the -Sun's exceffive. 
Heat, it is called the torrid Zo^.f/, 

vf..Pray which -do you call the tempe- 
rate Zones ? 

. : B* Thefe are two Tracts lying -next the 
torrid Zone, one ok the Nortbi the other 
on the South', each bounded by, , or con- 
tained within the Tropicks and.- -polar Cir- 
cles, as are plainly .difcerned. in. the Map ; 
v: . a they" 
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Different Length of Days and Nights. 193 
they are called temperate becaufe the Sun 
never pafleth over any Part of them, but 
fhining oblique on them, maketh them to 
have always a moderate Degree of Heat 
and Cold. 

A. And where do you place the frigid 
Zones? 

B. They are thofe two Trafts of • the 
Earth's Surface contained within the polar 
Circles, Northward and Southward, as you 
fee in the Map j over the Center of each of 
thefe is the Pole ; the Sun being at a great 
Diftance from thefe, and abfent fo long 
from feveral Parts thereof, together with the 
great Obliquity of his Rays when prefent, 
caufeth prodigious Cold continually over all 
thofe Parts j and they are therefore called 
the frigid Zones. 

A. Pleafe to let me underftand the Rea~ 
fon of the different Degrees of Heat and 
Cold, in anyone Place through the Year. 

B. This will be better apprehended if we 
flrft difcourfe a little of the various Seafons, 
and their Caufes, in which the Differences 
of Heat and Cold are found ; and firft, if 
you pleafe, we will enquire the Reafon 
of the different Length of Days and 
Nights. 

A. That will be very acceptable to me ; 

for I muft confefs to my Shame, though I 

have lived fo many thoujand Days and 

Nights, I could never yet tell why one was 

O longer 
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longer or ilioncr than another ; be pleafed 
therefore to make the Matter evident, if 
pofllble, by a Scheme. 

B. Yes, I will warrant it is poffible ; 
caft your Eyes therefore on Fig. XXXI, 
and view well the Situation of the Globe ; 
it is there in its proper Pofition for London, 
which you fee in the Zenith at I, whofc 
Horizon is the Line HO, all under which, 
to us is dark, and all above it light. 

A. Very good, fo far I can follow you; 
pray go on. 

B. Then next you muft conceive the 
great Circle OPQ, to be the Meridian of 
London, on which the Sun comes every Day 
at Noon, and every Night at Midnight, on 
fome Part of it or other. N 

A. But, pray, why do you fay on fome 
Part or other ? 

B. Becaufe the Sun is never precifely on 
the Meridian in the fame Place two Days 
together; but every Day declines from, or 
approaches nearer to, the equinoctial Line 
iEQ,, which furrounds the Earth in the 
Middle. 

A. Pray how far. does the Sun decline 
from the Equinoctial at molt ? 

B. The Sun from March 1 1, to June 1 1, 
declines from M. to T, which is 23 30', 
or 1633* Englijh Miles on the Earth's Sur- 
face; then from June 11, to Sept. 12, it 
returns again, from T to the Equinoctial JE, 

.... "'" . fr° m 
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from which ic pafieth toV, where it is found 
about December 10; and thence returns 
again to M by March 10. 

A. Then I fee the Sun is nearcft London 
at T, at a mean Diftance in M, and far- 
theft of all from usat V. 

B. Yes, it is fo i now obfefve the San in 
the Meridian at thefe three feveral Places 
T,iE,Vi then, becaufe the Earth turns each 
Day once round its Axis PD, the Sun in 
each of thofe Places willdefcribeaCircle j one 
of which, viz. the middle one, iEQ, will be 
the Equinoctial it felf ; and the other two, 
TR, and VW, will be parallel thereto on 
cither Side, and are the Tropicks of Cancer 
and Capricorn : Do you underftand me, 
Sir? 

A. Yes, pretty well j you mean that the 
three Lines TR, M, VW, reprefent the 
Path of the Sun from Noon in T, M t V, 
to Midnight in R, Q* W, on June 10, 
March 10, and December 10 j do you 
not ? 

B. Yes, you take me very right * now it 
is obvious, when the Sun has patted half 
Way from Noon to Midnight, ic will be 
found in the Line PD ( the fame here as the 
Earth's Axis) in the Points G, Y,M, and 
that then it is 6 a-Clock ; alfo, when it 
touches the Horizon in X, Y, Z, it there 
fcttcth from our Sight, and consequently 

O 2 termi- 
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terminated! the Day, and beginneth the 
Night, on there Days. 

A Very well, Sir, I believe "I fee jrour 
Conclusions already.- 

B. Indeed, Sir, they are very evident : 
For, i. Sdppofe the Sun in M the Equino- 
ctial, then it is apparent, that it will on 
theft; Days, viz. March 10, and Stpt. iz, 
be hi the Horizon Y precifcly at 6 a- Clock ; 
and therefore his Path by Etay *Y, will be 
jwft equal to the fame by Night YQ^, 
a. Suppose the Son at T, as on Jane 10, 
then it is at 6 a-C4ock in G above the Ho- 
rizon a great Way ; but it defceods the Ho- 
rizon at Xj and therefore (be -daily Arch 
TX is longer than the Arch fey Night XR, 
by the Difference GX. 3. Suppofe the Sua 
in V, then the diurnal Arch VZ is juft as 
long as the nocturnal Arch XR before, and 
the nocturnal Arch ZW k hero the Janw 
Length with the diwnal Arch. TX, io the 
foregoing Cafe : Do you usderftand me hi- 
therto ? 

A. Yes, I believe I do: As the Suode- 
eltneth from M to T, and back again, the 
Length of Days ^exceeds the Longth of 
Nights, in as moch as it nwft pais fome 
Diftance beyond the 6 a-Oock Line GY, 
before ic can come to the Horitson ; and 
on the contrary, while it ts between M and 
V, it meets with the Horizon hefote it 
comes 
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1 the 6 a-Clock Line YM, and 
therefore the Days are fliorter than the 
Nights, by juft fo much as the Nights are 
fhorter than the Days in the other Cafe ; 
this is what you mean, is it not r 

B. Yes, the very fame : I have only this 
co obferve, that the farther . you go Nortb- 
•ward, the greater is the Difference or Ine- 
quality of Days and Nights, and the con- 
trary, 

A. That Z atfo perceive plainly from the 
Figure i for the nearer HO inclines to JEQ, 
the greater will be TX, and the lefler VZ, 
or the greater will be GX, or MZ, the 
Difference of Day and Night : But, pray, 
what means that obfeure Part of the Night, 
comprehended between HOAB, which is 
neither dark nor light? 
■ B. It is the Crepufculitm, or what we call 
the Twilight, the Line AB being 18 De- 
grees below the Horizon HO, and during 
the Time the Sun pafleth from HO, to AB, in 
the Parallel of any Day, his Rays are part- 
ly refraQed by the Atmofphere ; and fo wc 
have fome faint Light 'till he gets below 
the Limit AB, and we are left in total 
Darknefs, as I told you from Fig. XXVI. 

A. I undcrftand you mean, it is Twilight 
while the Sun pafleth from X to R, from 
Y to S, and from Z to M, on the Days the 
Sun defcribes the Parallels TR, JEQ, and 
VWj do you not? 

O 3 B.Yes, 
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B. Yes, I do ; and hence, at London you 
may obferve, that when the Sun is in T, 
that is, in the Tropick of Cancer, there is 
no dark Night at all; for the Parallel of 
that Day TR doth not touch AB, nor will 
it for about a Month before and after ; that 
is, from May II, to July 10, there is no 
dark Night. 

A. Pray when doth the fhortcft Twilight 
happen in all the Year ? 

B. On 03ofar 1, and Febr. 19 ; for then 
the Sun defcribes the Parallel, whofe Di- 
stance eo is the leaft, between HQ and AB, 
of any other whatfcever. 

ji. Well, Sir, I can but thank you for 
your Labours to rectify my Notions of Day, 
Night, Twilight, &c. which, though they 
are common Things, yet, I never had a 
good Notion of them before now : Nor do 
I yet well conceive the Reafon and Manner* 
of the various Changes and Viciffitudes of 
the Seafons which happen through the 
Year ; and, if you could reprefent this to 
me in a Figure, I fliould be greatly obliged 
to you. 

B. I have contrived a Spheme for that 
very Purpofe ( Fig. XXX. ) which pleafe 
pnly to view very carefully, and you will 
fee therein a natural Reprefentation of a 
whole Year. 

A. Sir, I pbferve it with all Diligence, 

and fee feveral Things therein very remark- 

""* " " -. able; 
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able : But, yet, I beg you would pteafe to 
' point them out in the natural Order, in 
which they mould be confidered, that I 
may the better apprehend the Defign of the 
whole. 

B. That I will ; andfrj}, you obferve in 
the Center of the Scheme is placed the Sun 
S, about which, at a great Diftance, is the 
circular Orbit of the Earth, called the Zo- 
diack, divided into its ra Signs, viz. y, y, 
n, *, a., n?, a, &c. in which you fee the 
Earth in 4 feveral Pofitionsj xhtfrft in 
Aries y j the fecond in Cancer •& ; the third 
in Libra ta } the fourth in Capricorn vj j 
within this there is a dotted Circle of 
Months, fhewing the Time of Year when 
the Earth is in any Part of her Orbit: Now 
with regard to the Earth itfelf, you fee its 
Pofition every where is fomewhat inclined) 
to the Plane of her Orbit; that is, the 
Earth's Axis NS doth not Hand perpendi- - 
cular to the Plane of her Motion, or 
(which is the fame) is not parallel to the 
Axis of the faid Plane, but maketh an 
Angle therewith equal to the Angle made 
by the Interferon of NS with AK j for 
this AK you fee is always a Diameter of 
that Circle which boundeth Light andi 
Darknefs on the Earth's Surface, and is 
every where perpendicular to the Plane of 
the Earth's Motion, or parallel to the Axis 
of that Plane. Now the Earth's Axis, thus 
Q 4 inclined! 
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inclined, is every where parallel to ic felfj 
that is, the Angles Ny\A in the firjt, N»A 
in the ftcond, NaA in the third, and 
N»A in the /ff»rA& Pofition of the Earth, 
are all equal to each other, and To are equal 
in every other Poiition through its Orb. 
The Quantity of this Inclination or Obli- 
quity of the Earth's Portion is 66 Degrees 
30 Minutes, equal to the Angle NrR, &c. 
Now it is evident, that by Means of this 
parallel Inclination of the Earth, the North 
and South Parts of the Earth, or its Poles 
N and S, will be fometimes nearer the Sun, 
fometimes farther of, and fometimes each 
Pole will be equally diftant from the Sun 1 
and from hence we {hall fee the Reafon of, 
and how the Seafons are all produced. For, 
1. In the firji Pofition of the Earth in 
Aris v, about the 12th of Sept, and in the 
third Pofition in Libra, in March the 10th, 
it is evident the Sun doth there enlighten 
the Earth from Pole to Pole, or the Circle 
bounding Light and Shadow doth then pafs 
through the Poles, and consequently at 
equal Distances from the Equator iEQ, 
( in which the Sun then appears ) the Son's 
Heat will be equal on both Sides \ and thus 
an Equality of Days and Nights, joined 
with a mean Proportion of Heat, consti- 
tute thqfe two Seafons of the Year, we call 
Spring and Autumn. 2. Again, in the 
Jourth Poiition of the Earth in vr, about 

the 
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the 10th of June, when the Sun will ap- 
pear in the oppofite Sign Cancer e, it is 
plain the North Pole N, and all the Parte 
about it to the DHlance of A, will be Situa- 
ted nearer towards the Sun than before; 
and all the South Parts removed farther 
from the perpendicular Rays 1 thereof. The 
perpendicular Rays of the Sun here fall on 
R, which is diftant from the Equator Q, 
Northward 23° 30' j and therefore all 
Places in North Latitude, receiving the 
Sun's Rays nearer their Vertex, or Zenith, 
will find a greater Degree of Heat, and a> 
longer Continuance of his Light by Day, 
and therefore have now their Summer, as at 
London, while all the Inhabitants of Sou- 
thern Latitude have their Winter. 3. LaJHy, 
in the fecond Pofition of the Earth* in Can- 
cer «, the Sun will feem in Capricorn vr : 
It is manifeft the North Parts will here bo 
in Darknefs, and have their Winter, as they 
in South Latitude had theirs, in the laft Po- 
fition ; that is, by being removed farther 
from the Perpendicularity of the Sun's 
Rays; and under the Obliquity of the Sun's 
Rays the Heat is diminifhed, and alfo the 
Duration of his Light by Day ; which to- 
gether muft caufe Winter in all the Nor- 
thern Latitudes. I hope you have under- 
stood me through this long Harangue. 

A. Indifferently I have j and can eafily 

fee from this Scheme the Reafon why we 

2 muft 
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muft have thofc Viciffitudes of Scafons, as 
you have explained it : But I really thought 
Summer had been occasioned by the Sun's 
being very near us, and the Winter by his 
going farther from us, 'till I fee you affiga 
other Reafons for it. 

B. Aye, that is the general Miftake of 
common People, they think the Sun is real- 
ly nearer in Summer, and farther off in 
Winter ; when the Truth is juft the contra- 
ry, for the Sun is much nearer in the Win- 
ter to our Earth than " it is in the Sum- 
mer. 

A, This is a ftrange Paradox, indeed ; 
pray how do ytfu make it out to be fo ? 

J5. Nothing is more eafily proved ; for 
Iflok once more on the Scheme, and heed it 
well, and you will-fee the Earth's Orb is 
not a Circle, but an Oval, whofe longer 
Diameter is ■sSvr, in which the Sun is; 
but much nearer *, in which the Earth is 
at Winter, than if,- its Place in Summer. 

A. 1 underftand you very well, Sir, you 
mean the Diftance SP, is left than the Di- 
ftance SR ; which I did not before obferve 
indeed, though 1 might, for it is obvious 
enough. • ■ ' 

■ B. It is right, I fee you apprehend me 
well ; and therefore you will alfo under- 
stand that the Summer half ■ Year, is fome- 
what longer than the 'Winter half Year ; 
that is, the Pajt-of the Earth's Orb a^r, 
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is greater than the other Part titer* and 
therefore more Time will berequifite to 
pais the. Slimmer half Year than the Winter, 
by about 8 Days; and hence alio, the Sun 
will feem to move fame what, flower in the 
Summer than in Winter. 1 

A. All thefe Things evidently follow in- 
deed, Str t from the Consideration of the 
Earth's Orbit being an Ellipfis : But I am 
hot fully fatisfied about the Sun's Heat be- 
ing fo weak and faint in the Winter, when 
the Sun is really neareft to us ; and fo very 
ft rang and intenfe when the Sun is really 
farther by much from us. 

B. You will foon fee the Reafon of that 
when you confider : 1. That it is not tho 
Rays which fall on us, but thofe which ant 
reflected back from the Earth's Surface, 
that chiefly heat us. z. That thofe which 
fall on us molt dire&ly, or neareft to the 
Perpendicular, are the mod in Quantity, 
and a& on us with the greateft Force : 
Thus, in Fig. XXXII. the Rays of the Sun, 
on the longeft Day of Summer, fall on 
London, under the Angle TLO, in Spring, 
pr Autumn, under the Angle j£LO, and in 
the midft of Winter, under the Angle 
VLO, and. the Quantity of thofe Angles 
are reflectively 65 , 38 30', 15 ; where- 
fore the Force of the Sun's Rays in each of 
thofe Cafes, {hall be proportioned tp the 
Sines of thofe Angles, which are, as 88294, 

62251, 

J.git.zed syGOOglC 



104 72* Philosophical Grammar. 
62251, and S5881; that is, 10,71V, 3, 
nearly, for thofe Numbers are in proporti- 
on to the Sines TA, JEB r and VC, of the 
aforefajd Angles: The Quantity of the 
Rays alfo falling on the Sow Extent of 
Surface is greater or fmaller, as their Obli- 
quity is lefler or greater, and fo the Inten- 
firy of Heat is greater and fmaller ; and 
therefore the Sun's Heat in Winter mull be 
weakeft, becaufe then the Sun's Rays fall 
molt obliquely on us. Bcfides, 3. That 
Rays of > the Sun pafs through a much grea- 
ter Part of the Atmojpbtre in the Winter 
than in Summer (as is evident from viewing 
the fame in the fecond and fourth Portion 
of the Earth in the Scheme.) and therefore 
muft be, when arrived to us at L, more 
weak and faint in the firft than in the latter 
Cafe. 

A. Sir, you need fay no more ; I am 
furBciently convinced there is abundant 
Reafon for the Differences of Light and 
Heat, and all the Variety of Seafons through 
the Year, though I never was fo happy as 
to understand it before : We will now pro- 
ceed to difcourfe of the internal Subftance 
of the Globe, if you pleale > for I have fe- 
reral Matters of great Importance to en- 
quire of you about, relating to its Conftitu- 
tion , Texture, and various conftkuent 
Parts. 

B. Sir, 
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Of the internal Parts of the Earth. 205 
B. Sir, none will more gladly take the 
Pleafure to refolve you, according to the 
Judgments of the bcft Philofophers of the. 
Age, thaa your humble Servant: Pray 
therefore make a beginning. 



Chap. II. 

Geography, tr the Thikfifby of the Cm- 
fittution, Texture, and confiituent 
Tarts of the Earth, defcr'tbivg the 
various Strata* of Earths, Foffls, 
Minerals, Metals, Stones, and other 
Jabterraneous Subflances. 

jt.TT) RAY what is the internal Make 
t~ and Constitution of the Globe of 
our Earth ? 

S. The Earth generally fpeaking is con- 
ftituted of the two Subftances of Earth 
and Water ; the Water, as the lighter Part, 
poflcffiog the greateft Part of itsSuperncies ; 
and the Earth, being the heavier Body, 
making up the internal Composition ; .about: 
which it is, I prefume, you here fokiy 
enquire. 

A. Yes, 

1 
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A. Yes, 'what I would know is, of what 
the internal folid Body of the Earth doth 
confift ? 

B< To this I can only anfwer, that fo far 
as it is within our Scrutiny near the Su- 
perficies, we find it to confift of different 
Strata, or Layers of Earth, Minerals, 
Metals, Oars, Stones, and various other 
compound Bodies both hard and foft : But 
what the more internal Parts, or Compo- 
fition of it may be, we can tell but very 
little concerning : However the deeper you 
go, the folider and more compact you find 
its Matter to be, and the more firmly and 
flrongly does it cohere together j yet it la 
very certain that within the Entrails of the 
Earth, are many Hiatus's, RecefTes, Wind- 
ing?, Conveyances, and vaft Receptacles of 
Water, fulphureous Subftances, &c. which 
are often the Caufe of Earthquakes, and 
fupply Volcanoes with their fiery Eruptions, 
as Mount Mtna, &c. 

A. What do you fuppofe to be in the 
very Middle of the Earth ; that is, in and 
about its Center ? 

B. No Body can certainly tell i the 
Earth's Center is near 4000 Miles from us, 
and we can penetrate towards it but a few 
Fathoms j how very unlikely then is it, we 
ihould know any Thing at fuch a vaft and 
impervious Diftance ? However the learned 
Dr, Halley has made it very probable, that 

a 
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a great magnetic Body, or Load-ftone, doth 
poflefs the central Parts of the Earth ; 
which occafioneth the Variations and De- 
clinations of our magnetic Needles, which 
always conform themfelves to the Site and 
Direction of this central Magnet, or Load- 
ftone ; which is fuppofed to deviate from 
the North and South Points, and from the 
horizontal Pofiiion, with Refpect to us. 

A. If that be fo, it is very wonderful, 
and a noble Dhcovery : But, pray, what is 
it binds the feveral Parts of the Earthy or 
makes them cohere fo clofely together ? 

B. The Coherence of the Earth is en- 
tirely owing to the Power of Gravity, or 
the Weight of its conftituent Parts; whence, 
as I before faid, it is reafonable to believe 
the moft weighty and folid Bodies lie near- 
eft the Center of the Earth, as being the 
Center of Gravity it felf. 

A. Well then, fince the more interior 
Parts of the Earth are fo little known, we 
leave them, and content our felves with 
what is to be known near the Superficies 
of it on which we live ; and, pray, what 
do you firft obferve thereof ? 

B. That it does confift of different hete- 
rogeneous Bodies intermixed with one ano- 
ther, of different, ipecific Gravities, dif- 
pofed in Manner of Beds, .which are called 
Strata, or Layers of Earthy Stones, Mi' 
nerah, Sec. one under another. 

A. Pray 
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A. Pray in what Order do tbefe Strata, 
or Bods of Earth, &c; lie among them* 
fclves ? 

B. That they do not lie in Order of their 
fpecifick Gravities, is evident (and (b nee 
every where alike ) from the Order of thofit 
ob&rved in digging a Well at Amjltrdam 
%%% Feet deep ; which was tTuSm 7 Feet of 
Garden Mould ; 9 of Turf, 6V Peat ; 9 of* 
foft Clay ; 8 of Sand ; 4 of Earth 1 10. of 
Clay ; 4 of Earth ; 10 of paving Sand j 
* of Clay ; 4 of white Loam i 5 of dry 
Earth > 1 of muddy Earth ; 14 of Sand % 
3 of a Guidy Clay ; 5 of Sand, mixed with 
Clay; 4 of Sea Sand, mixed with Shells. j 
;b» 102 of Clay together } and Iafily t 3 1 
of Loam : Thus you fee the different Make 
of the outward Parts of the Earth, which 
it very different in different Placee. 

A. Pray how came the Difpofition of 
theft various Strata, or Beds of Earth and 
Minerals ? 

B. This is not known as to the Time; 
fomt Jay at the Creation, others at the 
Flood ; others fuppofed in the cbaotick State 
of the Earth the heavier Bodies fubfided, 
and lay in this Order by the Laws of Gra- 
vitation ; but Experience rather contradicts 
than confirms this Hypothecs. 

A. What Diftinciion, or Divifion, do 
you make of earthv Subftanccs or Bo- 
dies ? 

B. They 
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B. They may be reduced to thefe general 
Heads: 1. Earths. 2. Ores. 3. FoffiU. 
4. Minerals. 5. Metals. 6. Stones* 7. Ex- 
traneous Bodies or Subftances. 

A, What do you include under the 6rft 
genera] He: •.rths f 

B, All tl er earthy Subftances w« 
call Clay; VTarl, Sand, and diffe- 
rent Speci< -tbs, as Terra-Japonica, 
Lemma, A fcc. 

A. Pray what do you think to be the 
Caufe of thofe Differences of earthy Sub- 
ftances now mentioned ? 

B. The Reafon why they are differently 
hard, fofr, coloured, qualified; &c. arifeth 
from different Degrees of the univerfal and 
fpectfick Properties of the original confti* 
luent Particles of Matter, which each dif* 
ferent Species pofleffeth in a different Mea- 
fure ; and this is the moll that can be known 
of this Matter. 

A. Pray what do you include under the 
fecond Head of Ores ? 

B. Thofe Earths which contain confi- 
derable Quantities of metalick Particles; 
being that which is dug out of Mines, and 
whence Metals are extracted, and is deno- 
minated accordingly, as Gold-Ore, Silver- 
Ore, &c. 

A. How came the Earth to be enriched 
with the Seeds of thofe metalick Sub- 
ftances ? 
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B. No doubt by the all-wife Creator, for 
the manifold Ufes of Mankind. 

A. Pray what terreftrial Bodies do you in- 
tend hyFoJils ? 

B. Though Fojtls ^ame for 
•very Thing which t of the 
Earth ; yet 1 here ii , i. Salts, 
2. Sulphurs, and An s, which 
cannot be fo well r Heads of 
Minerals, Metals, end Stones. 

A. Pray what is the Nature of Salt y and 
the Kinds of it ? 

B. Salt (faith Moni. Lemery) is a fixed 
incombustible Subftance, that gives Bodies 
their Confiftcncc, and preferves them fron> 
Corruption, and renders Bodies iapid more 
or lets as it is diverfely mixed in them ; there 
are various Kinds of Salts, as fixed, vola- 
tile, effential, and foffiJ j and faline Sub- 
ftanees, as Alum, . Borax, Nitre, Tartar, 
Vitriol, Sal-Ammoniack. 

: A. Pray give me fome fhort Account of 
the Nature o£ thefe feveral Kinds of Salt. 

B. I will, bat it-»uft be very brief for 
want of Time* 

- i. Vojil Salt, is that which is called Salt 
Gemm, byReafonof its Tranfparency, and 
is altogether like the Salt we ufe with 
Food ; it is dug out of the Mountains in 
many Places, as Poland, Catalonia, Ferfia, 
and in the Indies. 

2. Fixed 
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S. Fixed Salt, is that which remains af- 
ter Calcination, and doth not rife, or is not 
ratified by Heat. 

3. Volatile Salt, is that which eafily- 
rifeth, and fliet.h off in infenfible Steam and 
Vapour ; fuch are the Salts of Animals. 

4. Ejfential Salt, is that which is obtain- 
ed from Plants by Chryftallizarion ; and is 
a natural Salt between fixed and volatile. 

5. Alum, or Rocb Alom, is a very bind- 
ing Salt, found in the Veins of the Earth 
in many Places of Europe -, being taken 
thereout in large tranfparent Pieces, 

6. Borax, a green coloured mineral Salt, 
found in the Veins of Brafs t Silver, or 
Cold Ore. 

J. Nitre, or Salt Petre, is a Salt im- 
pregnated with abundance of Spirits out of 
the Air, which renders it volatile s it it 
found among the Stones and Earths of old 
Buildings \ and is fometimes generated from 
Urine falling on Stones, &c. It is the Spirit 
of this Salt that kindles the Sulphur into a 
Flame in Gun/warder, ■*£ngbtemiig ) &c. 

8. Tartar, is a terreftrious Matter, or 
earthy Salt, which ftickcth to the Side of 
VeUels, beingTeparated from the Liquor by 
Means of its Fermentation ; as that in Wint 
Casks, &c. 

9, Vitriol, is a Fojfil, compounded of an 
acid Salt, and Julpfoureous Earth ; there are 
4 Sorts of it : 2, Blue, found in the Mhws 
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of Copper in Hungary, and IJU of Cyprus. 
2.. Green, found in Germany, Italy, and 
England. 3. White, and 4. Red Vitriol*. 
this laft was brought to us lately out of 
Germany, and is called natural Cokotbar, 
or Chalcitis. 

10. Sal-Ammoniack, is either natural or 
artificial ; the Natural is found in many 
Pans of Africa, and very hot Places under 
the torrid Zone; the Artificial is made at 
Venice, and diverfe other Places. 

A Pleafe, in the next Place, to tell me 
what Sulphur is, and the Bodies you call 
Julpbureous ? 

B. Sulphur, is an inflammable Fqffil, found 
in many Places in Europe* especially in Si- 
silfi is of two Sons: 1. The Greyijh, 
called %ifkk Sulphur j ic is a Sort of Clay, 
apt to crumble, foft, and ready to take 
Fire ; it confifts of an Oil, an acid Salt, 
and Earth. 2. Tellow, or common Sulphur, 
called Brimjione -, this containeth much 
Oil, an acid vitrioiick Salt, and but little 
Earth. 

A. Pray, Sir, what do the Cbymifts mean 
by that Principle they call Sulphur ; not 
Brimjione fure, do they f 

B. No, no j they mean an Oil, which is 
called Sulphur, by Reafon of its Inflamma- 
bftity, and is a fweet, fubtile, unctions Sub- 
(tance i which is faid to caufe the Diver- 
sity 
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fity of Colours and Smells, and to give 
Beauty or Deformity to Plants, &c. accord- 
ing to its Difpoli tion in Bodies. .- 

A. What Bodies do you reckon amongft 
the fulpbureous Kind ? 

B. Thefe following : Arfenkk, Bitumen y 
and its various Kinds, as Ambergreafe, Af- 
pbaltos, Naptba, Amber, alfo Petroleum 
is reckoned of this Oafs. 

A. Pray rehearfe me alfo a fliort Account 
of the Nature of thefe Bodies alfo. 

B. I defign it ; which take as follows : 

1. Arfenick, is a foflile Subftance, con- 
iifting of much Sulphur, and fome caujiick 
Salts; it is of three Sorts, the white, or 
proper Arfenick ■, the yellow, called Auri- 
pigmentum ; and the red, called Sanda- 
racba. 

2. Bitumen, is a Kind of Pitch, or flimy 
Clay ; it is very much of the Nature of 
Sulphur, being very inflammable ; it is of 2 
Sorts, one liquid, which fwimeth like Oil 
on Water j the other more hard and -com- 
pact, is dug out of the Earth. 

3. Ambergreaje, is a Kind of Bitumen, 
found in many Places on the Sea-more ; it 
grows hard in the Sun-Beams ; the be/r. 
Sort is grey when dry, eafily foftens in the 
Heat, and appears blackifli when wet. 

4. AJphaltos, this is that flimy biiumi-. 
nous Subftance, of a purple Hue^which is 
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found in the Lake of Sodom, or Dead-Sea^ 
in the Land of Paleftine ; from whence its 
Waters, are faid to ftink to that Degree, that 
ho Fifh can live in them, not the Birds io 
the Air fly over it, and live. 

j. Naptba, is another Soft of Bitumen, 
being liquid ; but fomewhat more apt te 
take Fire, and is more hardly eKtin- 
guifhed. 

6, Amber, is alfo t a Kind of coagulated 
Bitumen-, though it is evident, its firft Scato 
is foft and vifcous, from the Flies, Ants, 
Straws, &c. found in its Texture j it is 
different in Colour, as white* yellow, and 
black ; is found in fmall Currents near the. 
Baltick-Sea, the Dutc&y of Pruffia: It hatlj 
an electrick Property ; for being rubbed, it 
will attract Hairs, Feathers, Straws, &c. 

7. Petroleum, or Oil of Peter, is of a 
fulphureous Nature; it diftils through the 
Clefts of Rocks in Italy, Sicily, and Pr& 
vence ; and feems to be an Oil of fome Bi* 
tumen, which the fubterranean Fires have 
raifed. 

A. Sir, I thank you : I Ihould be glad, 
in the next Place, to be informed a little of 
thofe Bodies, of the fourth Head, called 
Minerals. 

B. Thofe are fuch Soft of Fofils, as afe 
not inflammable, nor ductile, nor to be mel- 
ttdj or liquified $ but are hard and brittle, 
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may be reduced to a Powder, or, by Fir«, 
calcined to a Calx ; of which, the follow- 
ing arc moft worth Notice : 

1. Marcaflitt, or Bijmutb, is a metaliek 
Matter, white, fmootn, hard, brittle,, fiiarp; 
is of a fulphureous Nature, like to Tin ; 
it is difpofed into Facets, or fliining Scales* 
like Pieces of Glafs; hence called Tia- 
Glafs. 

2. Antimony, is a Mineral, confining of 
a Sulphur, and a Subftance approaching to 
that of Metal, containing alfo (as 'tis 
thought from its emetick Quality ) an add 
Salt ; it is found in diverfc Places, in 
I'ranfylvania, Hungary, France, and Ger T 
many. 

3. Cinnabar, is a Mineral, confifting of 
a Mixture of ityick-filver and Sulphur, fub- 
limed together by Means of a fubterranean 
Heat, in the fame Manner as the Cbymifit 
make artificial Cinnabar j it is while in the 
X,ump of a browniuS Colour, but when 
pulverized is of a very high red. 

4. Mercury^ or $uick-Jilver, is the moft 
wonderful of all Minerals, being Fluid, 
like Waterj the moft weighty and ponde- 
rous of all Bodies ; it is absolutely Opake, 
admitting none of the Rays of Light 
through its Compofition ; whence it is fup- 
pofed to confift of exceeding fmall, fmootn, 
folid, fpherical, or fpheroidjcal Particles of 
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Matter ; whence alfo it becomes extreant 
voluble, and alio volatile, eafily evaporating 
over the Fire. It is commordy found under 
Mountains (fometimes alfo running in 
Mines) in many Places of Europe, a$Spain, 
Poland, Hungary, &c. 

.£, Chalk, is mineral Earth, of a bitumi- 
nous Quality, yet is an alkali Salt ; is of a 
fofr, and friable Texture in many Places ; 
and in others of a hard and mafly Subftance, 
called Quarry j it every where abounds in 
ttills, and Ridges of Mountains, and other 
Places. 

6. Coal;, this is a Mineral, conGfting of 
Sulphur in great Quantities, mixed with a 
terreftrioua Subftance ; it is a Kind of a re- 
Jinous Bitumen, of a. middle ConGftcnce, 
not eafily inflammable, yet will run and melt 
with Hleat ; its Texture is not foon deftrpyr 
ed by Fire, but is thereby at laft reduced to 
a Calx, or Cinder j it is dug in great Quan- 
tities out of the Earth in England, and other 
Places, and ferves chiefly for Fuel. 

A. Pray how came you to reckon Mer* 
fury amongft the Minerals ? 

B. Jkca'ufe dug out of the Earth, and 
fo really a Mineral ; and alfo becaufe the 
beft Philofophers rank it with Minerals, its 
nature approaching nearer thereto, than to 
that of Metals ; of the Number of which\ 
ibme make it. 

A- Pray 
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A. Pray what is the proper Nature of 
Metals ? 

B. Thofe Bodies are only called Metals, 
which are capable of being melted, or put 
intoFufion; of being malTeated, or drawn 
out into thin Plates by hammering ; and 
whofe Subftance is more folid and weighty 
than any other Bodies. 

A. How many, I pray you, of thofe me- 
talick Bodies do you reckon ? 

B. Theyare in Number feven, viz. Gold, 
Stiver, Brafs, Copper, Iron, Tin, Lead. 

A. Pray give me an Account of thelp 
Metals, and I {hall be obliged to you. 

B. That I gladly will, as follows: 

1. Gold, is the moft perfect of .all Me- 
tals, or Bodies whatfoever, it is the moft 
folid and compact of any; its Du&iliry is 
not only exceeding all others, but vaftly 
furprizing, as appears by thofe Inftances I 
gave when we difcourfed of this Property 
of Bodies ; it is fo pure, when cleanfed 
from Ore, that Fire will not touch, alter, 
or diminifli its Quantity, and is reckoned 
on this Account the moft valuable of all 
Metals : It is found in Mines in various 
Places of the World; Grains of Gold are 
alfo found in the Sand of many Rivers ; and 
fever&l Stones contain Particles of Gold, as 
Lapis Lazuli, Lapis Artnenus, Sec. 

2. Silver, 
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2. Silver, is the next pure and perfect 
Metal to Gold; it is alfo next to it in Dua- 
lity, and PonderoGty ; its Particles are mod 
like thofe of Gold, and will therefore mix 
with Gold in Liquefaction ; and in fhort, 
is in all Refpefls, but two, fimilar to Gold: 
For, t. Their Colour is different, a. They 
require different Mediums to diflblve them; 
for Gold requires Jqua Regain, and Silver 
jfqua Forth, which alfo diffolves all other 
Metals: It is found in Mines, generally 
mixed with other Metals, as Gold, Copper, 
Lead. 

3. j&rafi % is a Sort of Copper, mixed with 
Lapis Calaminarit, according to Job xxviii. 
2. Braft it molten out of the Stone ; that 
is, by the Heat of fubterranean Fire,. the 
Stone isfufed and tranfmuted into the $ub- 
ffance of Brafs: It is dug out of Mines, 
or Hills, t>eut, viii. 9. and is alfo factitious, 
or made by Art. 

4. Copper, is a Metal, that abounds with 
Vitriol and Sulphur ; the Ore is found in a 
Powder, or Stone, in many Mines of Eu- 
rope, but efpecially in Sweden and Den- 
mark. 

5. Iron, is a very porous Metal, com- 
pounded of a vitriolic Salt, Sulphur, and 
Earth, ill digefted together $ it is much 
harder, lefs ductile, -and more impure, than; 
the foregoing Metals. Iron Ore is found 
in many Mines of Europe, in Fqrn> of a 

Stone, 
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Scone, or Marcaffite. Sceel is only Iron pu- 
-rifiedj and indurated* of hardened; 

6. 'fin, , is a malleable Subftanee, fulph*. 
reous, dnd eafily put irtto Ftffidnj or fflel. 
ted ; it is of a Silver Colour, but more po- 
rous and lighter than Silver. It was bf 

. Pliny called a white Lead. It is found in 
many Mides/ efpecially in our own Ifland. 

7. Lead, is 1 Metal-filled with Sulphur, 
Or a bituminous Earth, which make* it 
more fupple and pliant than any other j it 
is alfo found to contain Come Mercury ; ic 
is the moft grofs and impure of atl Metals-, 
and therefore the eafieft to be diffblved : It 
is foiind in many Countries, fiied to diverfe 
Sorts of Stones and Earths, containing 
fome Silver, and fome both Gold and Silver, 
And thefe are the principal Accounts I meet 
with concerning the Nature and Productioa 
of Metals. 

A. Well, (S/r, I heartily return you 
thanks ; and, if you are not tired with 
talking fo long, I fhould next be glad to 
hear you on the Subject of the fixth general 
Head, viz. Stones. 

B. No, o'/r, I am never tired on thfc 
Subjects of Mathematicks and Philoiophyt 
and therefore I will go on to enumerate 
fome of the principal Stones^ and hmt to 
you the particular Properties of each of 
them. 

x. Marble^ 
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i. Marble, is a curious Subftance, arifing 
from an earthy Juice, well purged, con- 
coded, and diverted in the great Laboratory 
of the Earth ■, a Body very compact and 
hard, and may be calcined to Powder, but 
cannot be put into Fulion. 

2. Alabaftre, is a Kind of Marble, but 
more fofc and friable, and is cumbuftible 
like Lime ; but as ponderous and polite as 
Marble it fslf. 

3. Porphyry, is another Species of Marble, 
various coloured, fbrnewhat tighter than 
Marble, yet very hard. 

4. Flint, is an exceeding hard Subftance, 
generated from the pellucid Particles of 
Sand compacted together, and indurated ; 
and may be put into Fufion, whence Glafs 
is made. 

c. Chryftal, is a very pellucid tranfparent 
Gem j the moft pure is found in the Tops 
of Rocks and Mountains, and dug out of 
the Bowels of the Earth alfoj it is not co- 
loured, is fofter than other Gems, and 
therefore fhineth not much ; it confifteth of 
an aqueous Subftance, and is therefore eafi- 
ly liquefied and converted into Glafs, faith 
Cardan. 

6. Adamant^ or Diamond, is in Colour 
and Figure much like Cbryjial, generated 
in the lame Manner, but its Hardnefs far 
exceeds that of all other Bodies ; for it will 
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cut and penetrate the Texture of any of/ 
them ; it has an electrick Quality, in at- 
tracting Straws, Feathers, &c. being, warm- 
ed by Attrition. 

7. Beryli, is a Stone, much of the Na- 
ture of a Cbryjlal, of a faint green Colour; 
found at the Roots of Mount Taurus, in the 
River Euphrates, and in the Indies. 

8. Smaragdus, an Emerald of a lovely 
Green, and of Co ftrong a Luftre, that it 
fhineth in the Light of the Sun or Candles; 
it is very tranfparent, and faid to tinge the 
Air with its Greennefs. 

9. Carbuncle, is a precious Stone of a 
tranfeendent Luftre; being of a glowing 
fiery Colour, like a burning Coal, as the 
Name importeth. 

10. Ruby, Co named of its noble red Co- 
lour, is the raoft valuable of all precious 
Stones next the Diamond; it is faid to be 
firft white, and to grow red gradually from 
a fanguine Juice, of which it is nourished 
and generated from at firft. 

11. Hyacinth, or Jacinth, is a Species of 
the Carbuncle, of a red-lead Colour ; ic 
having its Name from a Flower of the fame 
Colour. 

12. Amethyfi, this is near the Nature of 
an Hyacinth, is of a purple Colour, arifing 
as it were from a Mixture of red and blue ; 
they are very hard, and the harder the 
better. 

13. Sappbir, 
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13. Sappktr (from the Hebrew -\$q> fpt" 
clous, beautiful) is a precious Stone of a 
lovely Azure, or sky-coloured Blue, found 
in many Places in the Indies. 

14. 'topaz, this precious Gem is reckon- 
ed to excel among all thofe which {hine 
•with d golden Colour. 

15. Sardiui, a Gem called the Carneliori, 
or Cornelian Stone, from its flelhy Colour > 
the beft is found in Sardinia, whence the 
Name. 

16. Onyx, a Gem partly pellucid, fa 
called becaufe it exprefleth the human Nail 
in Colour and Splendor. 

171 Sardonyx, is a precious Stone, fome- 
what pellucid, and is thus named, as if 
made up of a Sardius and Onyx together ; 
it is diftinguifhed moftly by Mack, white, 
and fanguine Circles. 

18. Chalcedony, was formerly reckoned a 
Sort of Carbuncle, but is now referred to 
the Onyx j it is very hard, and of a light 
cloudy Colour through its whole Body. 

19. Achate, -this is an opake Gem, yet 
fparkling by reflected Light ; and by various 
coloured veiny Lines, refembles Trees, Ri- 
vers, Animals, fife, beautifully on its Sur- 
face, 

20. Jafper is, like the Achate, opake 
and of various Hue; but the Green is the 
more general Colour of this Stone. 

21. Pearls 

J.git.zed syGOOglC 



Wonderful Properties of the Load-fane. 223 
, 2 1. Pearls are Jewels, or precious Stones, 
bred in the Shells of Fifli j of which there 
be various Kinds, not much to our Purpofe 
here to recount. 

A. But, Sir-, I think in all your long Ca- 
talogue of Minerals and Stones, you have 
not mentioned the Load-fane* 

B. No, Sir, I have not ; the Reafon is, 
becaufe this, mod wonderful of all FofEls» 
hath always merited a particular Confide- 
ration. 

A. Be pleafed then. Sir, to oblige me 
with a (hort Account of the Nature and 
fome of the chief Properties of this Stone. 

B. The Magnet, or Loadrfant, is a Mir 
neral found in iron Mines, which is fome- 
what of the Nature of Iron, but is not mal- 
leable, nor will it melt, but may be re- 
duced to Powder, or calcined to a Calx ? 
its Particles therefore are more rigid, hard 
and implicated, than thole of Iron. The 
chief Properties of the Magnet are thefes 
1. The Load-fane, at Liberty, doth always 
put it felf in a Pofition, refpo&ing the Poles 
of the World, and the fame Parts always 
tend to the fame Pole. z. This Stone doth 
not precisely point to the Poles of the 
Earth, but declineth a little Ea/iv>ard t or 
Wejlward, more or lefs- 3. Two Load- 
fanes placed at a certain Diftance, approach 
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to, or receed from each other, as they are 
varioufly placed. 4. Load-fiones do to 
attract each other, as to fuftain one another 
pendent in the open Air, provided the Nartb 
Pole of the one be oppofed to the South 
Pole of the other. 5. Sometimes a lighter 
Magnet will fuftain a heavier one pendent, 
though a heavier Magnet will not fuftain a 
lighter one. 6. It is obferved, this Virtue 
of turning to the Poles is not equally ftrong 
in all Load-Jiones, fome doing it with grea- 
ter Celerity than others. 7, There are ob- 
ferved fome anomalous Load-flones^ which 
feem to have more than two Poles, or Poinrs 
of Direction. 8. The Load-Jione attracleth 
Iron, as it were another Load-jlone, o. The 
magnetick Virtue is communicated to Iron 
or Steel by the Touch- j thos a Needle 
touched by the Load-flow, will always keep 
in a Pofition towards the North and South. 
10. Load-Jlones are corrupted if they lie long 
together, with North Pole to North Pole* 
or contrarily ; they alfo lofe their Virtue 
by being made red Hot in Fire, with many 
other Properties of lefs note. 

A. And pray. Sir, whence is this Mine- 
ral endued with this furprizing Virtue ? 

B. I cannot find any of the Philofophersi 
can tell the formal Caufe thereof; it is a 
Secret yet hid from Man, though he be bleft 
with a Difcovery of its Ufe. 

- - A. Pray 
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r A. Pray what Parts of the Earth are 
molt productive of Minerals and metallick 
Subftances ? 

B. Mountains, which feem, as it were, 
defigned as Matrices for the Generation 
and Maturation of Minerals and Metals ; 
becaufe in them the moft ufeful Fofiils are 
principally found. 

A Pray do Minerals, Metals, Stones, 
&c, grow in the Earth ? 

B. Undoubtedly : Yea, it is well known 
that divers Mines when emptied of Stone, 
Metal, 6?c have after a while recruited 
again. . Alfo divers ftony, fparry Icicles, 
and other ftalactical Subftances, may be dai- 
ly fecn engendered from the Exfudations of 
fome petrifying Juices out of the rocky 
Earth in great Caves ; as I my felf have 
feen in Oky-bole in Somerfetjhtre. 

A, Well, but to make an end, what may 
you mean by extraneous Bodies in the Earth, 
the Subject of the 7th and hit general 
Head? 

B. The various Exuvias of Fifti, and 
other marine Animals ; fuch petrified Sea- 
hedghogs, Gloffopetrae, or, petrified Ton- 
gues, Cockles, Oyfter-fhells, Turbens, Scal- 
lops, &c. as are found in various Parts and 
great Depths of Earth, and are to be feen 
in the Cabinets of the Curious. 

A, Pray bow came thofe Bodies at firft 
intermixed with the Earth ? 

Q^ B. None 
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B. None can certainly tell} it is fuppo&d 
at the Deluge, or by fome general Inunda- 
tion of the Seas, whereby the Earth was 
rendered fofc, and thofe marine Bodies fank 
therein, and were covered over; and by the 
petrifying Quality of the Earth, in Time, 
turned into Stone. 



C ha p. IH. 

Hydrography, or the Thilofophy of Wa- 
ter ; of . the tarns of its Prejfure and 
Gravity; of the Sea, its Origin, 
Roundnefs,Extent,Saltnefs and tides; 
of the Caufe of Fountains, Rivers, 
Lakes, and Baths, tvith the "Proper- 
ties of their fever al Waters. 

A. T) RAY what is the Original of Hy-. 

' j^ drograpby ? 

B. The Word is compofed of fj^atp, Wa- 
ter, and T&.&, a Defcripticni and here 
fignifies a philosophical Defcripticn of Wa- 
ter. 

A. You have already delcribed rhe the 
different Diftinctions of Water on _the ; 
Earth's Sarfaeej and likewife theCaufe' of _ 
its Fluidity and Volubility > pray what then ' 
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remains to be farther considered of Wa- 
ter?' 

B. In the firft Place we muft more par- 
ticularly cohfider the Effects arifing from 
Fluidity, and the Rules of Motion, called 
the hydroiUtick and hydraulick Laws of 
the Gravity and Preflure of Fluids. 

A. Pray what are thofe Effects you call 
the hydraulick Laws of Fluids i 
■ 6. We have not Time to cohfider all, 
the chiefeft are the following. 

1. The Surface of a Fluid contained in 
a'Veflel abiding free, will become plain or 
parallel to the Horizon : Thus the Surface 
AB, of the Fluid CD, will be parallel to 
the Horizon HO. 

2. The upper Parts C prefs the lower 
Parts D, which fuftain them ; and this 
Preflure is always proportional to the Height 
of the Fluid AE. 

3. This Preflure on the lower Parts, from 
the Gravity of the fuperincumbent Liquid, 
everts it felf every Way, ' and every Way 
equally. 

4. In feveral Tubes, having a Commu- 
nication with each other, as ABCDEF, 
whether equal or unequal, ftreight or ob- 
lique, a Fluid will rife to the fame Height 
Glinall. ■Fig'. XXXIV. 

ij. When Liquids of different Gravities 

are contained in the fame Veffel, the hea- 

Q_2 vieft 
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vieft lies at the lowed Place, and is preffed 
by the lighter, in proportioa to the Height 
©f the lighter. , 

6. The Bottom EF, and Sides AEBF, 
all round a Veffcl, are preffed by the Parts 
of the Liquid contained which immediate- 
ly touch them ; and that in Proportioa to 
the Height of the Liquid, not at all regard- 
ing its Quantity. 

7. A folid Body immerfed in a Liquid, is 
preffed by the Liquid on. all Sides; and that 
Preffure increafes in Proportion to the 
Height of the Liquid above the Solid. Bo- 
dies very deeply immerfed are, as it were, 
equally preffed on all Sides, 

A. Pray, Sir, what do you call the hy- 
droftatick Laws of Fluids ?■ 

B. Thofe which relate to their Gravity, 
and their Action on Solids immerfed there- 
in i the Principal of which here follow. 

1. Any Body which is heavier than an 
equal Bulk of the Liquid .into which it is 
immerfed, will fink or defcend therein. 

2. If the Body be lighter than an equal 
Bulk of the faid Liquid into which it is 
immerfed, it will afcend to the Top or 
fwim. 

3. But, fuppofe the Body be equal in 
Weight with an cquaj Balk of the Liquid, 
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The Laws if Fluids, and ' their Vfes. 229 
k will neither afcend or defcend, but re- 
main . fufpended in the Liquor where- ever 
it is placed. 

. 4. AH equal Solids, but of different fpe- 
cifick Gravities, being immerfed in the 
&me Liquid, lofe equal Parts of their 
Weight. 

5. A Liquid acquires the fame Weight 
which the immerfed Solid lofes. 

6. The immerfed. Parts of Bodies fwim- 
ing on the Surface of the fame Liquor, are 
to each other as the Weights of the Bodies. 

■ A. And, pray, how do you prove thefe 
Laws, and what are their Ufc ? 

- B. They are founded on various Experi- 
ments ; and their life is to difcover the dif- 
ferent Weights or fpecifick Gravities of Li- 
quids and Solids, which is not only a very 
great and ufcful, but alfo a very pleating and 
delightful Fart of natural Philofophy. 

: A. Pray how do you find or eftimate the 
fpecifick Gravities of Solids ? 

B. Thus, by the hydroftatick Balance 
S, Fig, XXXV, let there be prepared a 
Glafs-Veffel of Water E, and another Vef- 
fel D, whofe Weight in Water muft be pre- 
cifely equal to that of the Weight C. Now 
the Weight C being affixed to the Scale A, 
the Solid, whofe fpecifick Gravity is defired, 
being. firlt weighed in Air, muft then, be put 

Q, 3 wwi. 
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into the Veflel D, which is then affixed to? 
the Scale B, and immerfed into the Veflel' 
of Water ; then put Weights into ; the Scale 
B 'till there be a juft Equipoife. Now from 
its Weight in -Air, fuhdiidl its '. Weight, iix 
Water, 'and' with the, Remainder,. dividethe 1 
Weight in Air, the Quotient will bfe-thtf 
Ratio of its lpecifkk Gravity- and thus the 
Ratio's or Proportion of the fpecifick Gtkw 
vities of feveral Bodies may be found." ..> 

A. As to the Manner of weighing thoJe 
Bodies, it feems pretty eafy to he apprehend- 
ed from the Figure; but as to computing 
the RatiosTS^b'elievc I could better unfltr- 
ftand that by Example; -~ ; ,■ . . ..- .■ .. \ 

■ B. Why then I wiH'gfce* yoa qn«T Sbp- 
pdfe- you lake a : Pitfce.^fXeodiafcd^a; Piece" 
of Ivory, e&chweigHingl6o Grains. in Air,' 
but we%t»itfg tharn feparateljtSn; Wieefi, . you^ 
find 1 he if! Weights -therein -totbe- 54$ -and; 
29 ; noW : the : D£neienCyiiofrth«Ie Weights.' 
a'fe 5 '#■ and 3-1 1 ; i by dach df thefe ! Num&ers 
divide 60, the Weight la? <sAfi* l v'*He Quoti- 
ents will fe&Msfld i f -hearty : therefore 
the Raticr^r Proportion: bf.'thfe. Weight of' 
Lead to that" 'of Ivory, is^as/ii to if; that : 
is.Lead'is' altftoft 7* Tiijios .hwivier clian'- 
Irdtf; 5 ■'/••' ' ■■•'•;■ In mKj c, ' ■ .■ v .; : '.. 
• At Sfr, T perfectly apptieb'enS ? yott now, : 
arid think you-i 1 -pray <io';y&lr:ijAimate the • 
fpecifiek'Griv«ies of Liquid* 'after the fame '* 
Manner ? ■ '.' V 

B. They 
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Of tbefpecifick Gravities of Fluids. 2 3 1 
B. They are eilimated thus: Take a 
■Piece of Lead, which fuppofe to weigh 
4J£ Grains j then the fame weighed in Oil 
t» Vitriol will be found no more than 379, 
and in common Water 414 Grains. The 
Diminution in the firft Cafe is 76, in the 
latter 4 1 Grains ; now divide 455 by 76 and 
■41, and you will have the Quotient 6 and 

I r very nearly : Wherefore the Gravity of 
common Water is to the Oil of Vitriol as 

II to 6; that is, almoft as heavy again: 
Do you underftand me ? 

A. Yes, Sir, very well : I only wifh I 
had fuch a Pair of Scales as are fit for this 
Purpofe j for then 1 mould take a deal of 
Pleafure in making thofe Kinds of Experi- 
ments. 

■ B: Sir, you may eafily acquire a Pair; 
and 'till then, I can lend you a Synopjis of 
an Eftimate of the fpecifick Gravity of va- 
rious Solids and Liquids, which I have taken 
from Dr. Quinfey, if you think it worth your 
Perufal. 

A Sir, I am very much obliged to you 
for fo extraordinary a Piece of philofophi- 
cal Curiofity : And, pray, have you nothing 
Very remarkable to be obferved from the 
Foregoing Laws of the PrelTure of Flu- 
ids} 

B. Yes, more than I can here exemplify 
to you ; however that you may be fome- 
what the wifer for them, learn their Ufe in 

■ -' °>* th * 
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the following Inftance : Suppofc AB ( Fig. 
XXXVI) a Cifternor Tube filled with Wa- 
ter always even to the Brim, as at S ; now lee 
there be any Number of Holes DECFG 
made through the fame, the Water fpouc- 
ing through each of them, will fall to an 
horizontal Diftance, which is double to 
the Diftances of thofe Holes from the Peri- 
phery of a Circle AKB, defcribed about the 
Length of the Tube, as a Diameter. 

A. If this be the Cafe, I eafily perceive 
why, in the Scheme, the Water fpouting 
from the middle Hole C, falls fartheft from 
the Tube -, for according to you, the Di- 
ftance BC^, to which it falls, is equal to 
twice CK, that is, equal to the Height of 
the Tube AB j and as this CK is the fartheft 
Diftance from the Circle, the Double there* 
of BQ_muft needs be greater than the 
Double of any other Diftance, and there- 
fore its Water fpouts the fartheft. 

B. You take the Reafon of the Thing 
very well ; you may alfo farther obferve, 
that from two Holes EF, equally diftant 
above and below the central Hole C, the 
Water will fpout to an equal. Diftance BP, 
the Double of EL or FI, which are equal 
Diftances from the Circle : . Alfo the Water 
from G will fpout to O, which is double 
the Diftance GH ; and the Water from D 
will fpout tp Nj for BN is double the Di- 
ftance DM from the Circle, 

A. I 
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A. I underftand you thoroughly concern*. 
ing this ; have you any Thing elfe to ob- 
ferve of the Preffure of Fluids^ pray ? 
. B. One Thing amongft ■ many 1 could 
name is this : That, let a Body be ever fo 
heavy, yet it may be made to fwim in Li- 
quids. 

A. This is very furprifing indeed ! What 
can Lead or Gold be made to fwim in Wa- 
ter, Sir 9 

B. Yes, by knowing their fpecifick Gra- 
vities: Thus, becaufe the fpecifick Gravity 
.of .Gold is to that of Water, as 19 to 1 ^ 
therefore if you hold a Guinea to the Bot- 
tom of a Tube of equal Diameter (fo as 
no Water can get in ) by Means of a String* 
then put the Tube down into the Water 
above 19 Times the Thicknefsof the Gui- 
nea in Depth, and letting the String go, 
the Guinea will not fink, but ride fuftained 
by the Preffure of the fubjacent Water, 
which now ,is flronger than the Power of 
Gravity in the Guinea j and thus you may 
make any Body fwim, how large, folid and 
weighty foever. 

. A. Well, I thank you for thefe general 
Instructions concerning the Nature and 
Effects of Fluids : And now, Sir, if you 
pleafe, we will divert our Difcourfe to the 
Contemplation of Water in particular j and 
firft we will begin with the Waters of the 
Sea : What therefore do you find is known 
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concerning their Extent, or what Propor- 
tion do the Superficies of the Sea bear to 
thofe of thp dry Land ? 

B. This is not precifely known : I re- 
member I once calculated the Proportion 
of Water and Land, as they are reprefented 
on my terrcftrial Globe of j6 Inches Di- 
meter, .and found it to be fomewhat more 
than f , but haw much I cannot juftly Jay, 
having loft my Notes of that Particular at 
prefent. 

, A. Pray how came the Earth to be covert 
ed over, fo far the greater Part, by Wat 
ter? 

B. Thus it pleafed God in the Begin- 
ning to order it ; for wife Ends no doubt : 
The. -Water* of the Earth muft" neceflarily 
rifeto the Surface thereof, as being fpeci- 
ftcfclljflighter-than Earth* and then it was 
as necefiary there ftiould be-large Cavities 
(herein for Receptacles -to- contain them, 
"other-wife they^woold equally have over- 
ijwettd'-a^Idtho SbperiicieG -of the Earth, and 
lar- fca«e-recdj»ed.it4Jtterly uninhabitable by 
Mankind. ' ■" -" 

■ •& I underfta'fed^ihfc figure k>f the whole 
Earth is round* '-and : confecj«enfcly : the Su- 
perficies of the Sei : muflbe 4o -too, which 
l think- y-Ott- impute to the A&ioa of Gra- 
vity or Power of Attraction in the Earth, 
doyou noty &>•#■< .'■■-■'■ 

2 B. Yes, 
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- B. Yes, the Center of the Earth being 
the common Center of Gravity, and the 
Nature of Fluids being fuch, that theye- 
qoally yield' to equal Powers, and the .Power 
of- Attraction being , every where equal at 
equal Diftftriees-froni the> Center- it follows 
the iuperficiitl Parts' of' Water will every 
where: conform thetofetves to an equi-df- 
rtant Situarioiv 'from the Center, and confe- 
queritly wilt form the : Surface of a Sphere 
fo far as they extend. 

■.-.'-A. Pray, iSwyjs the'Sea higher than the 
Earth or- Land, as it feems to be ? 

B. Nothing left j for by- the Power of 
Gravity all Things conform to a fpherical 
Stirface; \ih which no one Part is higher 
than ' another ; befides Fluids prefs every 
Part equally, and therefore would foon 
overflow the -Shores were they really 
loweft. '; 

• ^A, -How conies it to appear fo, pray ? 

B. This rcfults from the Fallacy of Vi- 
fian, whereby alt Objects, and the Parts of 
Land as - well-- as Sea, the- farther they are 
from uSj ■' the' higher they appear j thus in 
Piece* of Perfpecftve, the Parts are alt 
placed^ higher above the Ground Line, as 
they are farther diftant from it: The Rea- 
foa of' all which is eafy from Opticks. 
*■ A. Pray, iS/r, is the Depth- of the Sea 
known? - ' 
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J5. Varenius affirms, the Depth or Pro-^ 
fundity of the Sea is in fomc Places unfa- 
thomable ; and in other Places is very vari- 
ous, being in fomc Places £>> f, ,V . ' ft» 
2* ot 4i EngHJh Miles, and in ibme Places 
deeper, and is much ltfs in Bays than in 
Oceans. The Depths of the .Sea, bear great 
Analogy to the Height of Mountains on the 
Land, fo far as is hitherto difcovered. 

A. Are you able to fay whence the Salt* 
nefs of the Sea doth arife, pray Sirif . ■ ■'.', 

B. It is very . rationally judged .to .arife 
from great: Multitudes both of, Mines and 
Mountains of Salt, , difperfed here and there 
in the Depths of the Sea : The Salt being 
continually diluted and diflblved t by the Wa-* 
ters, the Sea becomes impregnated with its 
Particles throughout ; and- for this Reafon 
the Saltneft of the Sea can never be dimi- 
nished. 

A Pray what isthe Ufe of this Salt Pro- 
perty of the Sea?., .; 

B. The Saitnefs of the Sea ttreferves ka 
Waters pure and fwect, which otherwise, 
-would corrupt and ftink Hkela filthy Lake ; 
and confequendy none of Myriads of' Crea-i 
turcs which now live thereini could; then, 
have Being t From hence aifo. the Sea Wa- ; 
ter becomes much heavier ; ; and J&erefott; 
Ships of greater Size and Quantity W^y -be 
ufed thereon. Bait Water alio doth not 
freeze 
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freeze fo Toon as frefti Water, whence the 
Seas are more free for Navigation. 

A. I remember Solemn obfcrves, that 
though all the Rivers . run into the Sea, yet 
the Sea is not full, or doth not increase; 
pray is there any affignable Rcaibns for it ? 

B. Yes ; there are two Reafons why the 
Sea doth not increafe. 1. Becaufe Waters 
return from the Sea by fubterranean Cavi- 
ties and Aquedufts, through various Parts of 
the Earth. 2. Becaufe of the Quantities 
of Vapours raifed from the Sea, and falling 
on the Land, doth only caufe a Circula- 
tion, but no Increafe of Water. It hath 
been found by Calculation, that in a Sum- 
mer's Day there may be raifed in Vapours 
from the Mediterranean 5280000000, or 
5280 Million of Tuns of Water j yet this 
Sea receiveth not from all its nine great Ri- 
vers above 1827000000, or 1827 Millions 
of Tuns per Day, which is but a third Part 
of what is exhausted in Vapours ; where- 
fore we may rather wonder the Sea is not 
leuened than increafed. 

A. Well, I am wonderfully pleafed with 
thefe Accounts of the general Properties of 
the Sea : But, pray, what do you fay to that 
moll obvious and wonderful Pbeenomenon, 
the Tide, or Flux and Reflux of the Sea ? 

B. It is now very well known, that the 
Tides are caufed by the. Attraction of the 
Moon, and are fometimes encreafed by the 

At- 
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Attraction of the- Sun confpififig therewith; 
as in Conjunctions, or new- Moods, ami 
thofe we call Spring ?/</« j' fometimes the 
Son's Aw* action afts counter to the Moon's; 
as in the Quadratures* and then the Tides are 1 
leflened, and are what we call Neap-Tides. 

' A. Pray be (o good ; as to illuftrate the 
DoSfrine of tbe Tide by a Scheme. ' 

- B. I will : Suppofti then C be the Earth; 
furrounded by Water PTN, M the Moon 7 
in Conjunction with, and O in Oppofitioa 
to the Sun in S, arid in her Quadratures 
from the Sun in Qx Now it is plain the 1 
Part of the Ocean T, to which the Moon 
M is perpendicular, will gravitate to ibfr 
Moon more than any other Parts in the He-- 
mifpbere eTn; arid therefore the Water in- 
that Pare will become lighter than ufual, 
and fo will tumify and rife up towards the 
Moon. On the contrary, the Water in N, 
being moft remote from the Moon M, will 
be lefs attracted, or gravitate lefs towards 
the Moon than any other Parts of the Land 
or Sea in the Hemifpbere e~Nn ; and therefore 
will keep at fareheft Diftance from the 
Moon, or, which is the fame Thing, it be- 
corneslighter than ufual, and turriifies on the 
Part N, contrary to the Moon M. By this 
Means the Ocean muft of Neceffiiy con- 
form it felf to an oval Figure, whofe Idngeft 
Diameter is TN, arid the {hotter. erir Now 
becauie the Tides at T and N, are exiftent- 
both 
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bdth at the fame Time, and oppofite to each 
other, it is evident, they following the 
dally Courfe of the Moon, that they muff 
conftantly fucceed each other under every 
Meridian at the Diftance- of 12 Hour* 
Time, and therefore twice each Day as wc 
fee they do : Do you apprehend me fo far, 
pray? 

A. Yes, very well, pray proceed. 
■ B. Then the reft will be ftill eafier: 
For fuppofe ( as Sir Ifaac Newton has ) that 
the Attraction of the Sun be to that of the 
Moon at our Earth, as 1 to 4 I *V i » or 
nearly, as 1 to 4} ; that is, as 2 to 9. But 
Domktus has fince made it to be as 1 to 
5 A&&o» or as * to 5> or more nearly ftill, 
as 10 to 51 (whofe Numbers I fliall ufe) 
I fay, fuppofing this be the Proportion of the^ 
Sun and. Moon's Power of attracting the 
Waters of our Seas, then it follows, that 
when the Sun and Moon are in Conjunction, 
the Waters at T and N will be attracted by 
both thefe Powers jointly ; but, when the 
Moon is in Square to the Sun, that is, when 
thofe Luminaries are in M and Q, then the 
Power of the Sun in Q, acts contrary to that 
Of the Moon in M ; and then the Waters 
in T and N, are raifed only by the Diffe- 
rence of thofe Powers i fo that the Spring 
Tides will be to the Neap Tidesy as the Sum 
to the Difference of thofe Powers j that is, 
as 6 to 4, or as 61 to 41. So that, if the 
Sun 
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Earth doth afterwards to the Radicle, or 
Earth Root it felf. 

B. Yes, it doth Co j and having enabled 
the Earth Hoot to (hoot into the Earth in 
order to procure its own Nourishment, it is 
then, by Means of the Seed Root, turned 
to the Ufe of the Pluma ; caufing it alfo to 
fprout upwards, in Order to become a 
Trunk hereafter. 

A. Pray what does become of thofe Seed 
'Lobes AB, when the Earth Root no longer 
requires their Ufe ? 

B, They are, in moil Seeds, carried up* 
wards with [he Pluma out of the Earth, 
after which they compoie the Seed Leaves, 
as they are called, as in Cucumbers and 
French Beam, we foe them. 

A, What is the Ufe of tfaoie Seed Leaves 
to Plants r 

B. The Effefls and Ufes of thefe Seed 
Leaves (faith the learned Maipbigi) are fo 
NecefTary, that if they are pulled off, the 
Plant will not grow; or if ic mould any 
way -incrcafe, k won't be compleat, but 
always defective. The Learned are divided 
as to their particular Ufes to Plants. 

A. Well, pray, in the next Place, pleafe 
to let me know particularly in what Man- 
ner the Root of the Plant procores Nourifh- 
iwcnc for ks Growth and Incrcafe ? 

B. In Order to this, I muft fliew you the 
Make and Cenft-rudtion of -the Hoot, and, 
" f as 
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as it were, anatomize the feveral Parts to 
your View ; and then point out their Ufes, 
To this End, I (hall choofe two Roots, viz. 
a Root of W$rmwood, as Fig. XXXIX, and 
a Horfe-Radifli Root, Fig. XL j in each of 
which, T reprefents the Root cut tranf- 
verfly as it appears to the naked Eye : The 
other great quadrantal Figures, are each a 
Quarter of the aforefaid Section T, mag> 
nifted to the Sight by a Micro/cope j which 
thus inlarged, mews the various organical 
Farts, of which ic is compofed, and by 
which Vegetation is performed. 

A. And does this Glafs, indeed, thus 
magnify and inlarge the fmall Section T ? 
What wonderful Difcoverice have been re- 
ferved for this curious and inquifitive Age ! 
Pray defcribe to me the different Appear- 
ances of thofe magnified Sections. 

B. I will in the following Order, i. A£ 
is the Skin or Rind, or outward Membrane 
including the Root. 2. From A to C in 
the Wormwood Root is the Bark, which is a 
membranous Subflance, confiding partly of 
a great Number of little Bladders or Ve- 
ficles BBB ; the lame is reprefented by A3 
in the Herfe-Radijb Root : It alfo confifteth 
in Part of a lignous or woody Subftance, 
as from B to L in the Root laft named. 
3. The Wood of the Root is all that Part 
between B and E in the Horfe-Radi/b Root j 
and from CC, to the very Center in the 
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Wormwood Root. 4. The Wood of the 
Root confiftcth alfo of two different Sub- 
ftances, viz. a lignous One, properly the 
Wood, as EEE j and a parenchymous One, 
like that of the Bark, as DDD, inferred re- 
gularly between the Portions of Wood; 
thefe are very diftimfr, in the Wormwood 
Roor, but in the Radijh Root, and in feve- 
ral others, they are not fo vifible. 5. In the 
Wood you fee the Orifices of fever al Tubes, 
or hollow Veins aaaa, which are the 
Mouths of Air VefTels. 6. From G to E, 
in the Radijh Root, is another little Circle 
of Veffele, like thofe of the Bark. 7. Laf- 
fy, from E to the Center, in the Radijh 
Root, is the Pith, which confiftcth o£ the 
fame parenchymous, or fpongy Subftancc 
of Bladders, as doth the Bark, and Pare of 
the Wood s but the Pith is not common to 
all Roots, as you fee there is none in the 
Wormwood Root. 

A. And, pray, what is the Ufe of the 
fcveral Parts of the Root now defcribed? 

B. The Bladders in the Bark render it a 
fpongy Subftance, which therefore is fit to 
imbibe and fuck up the watery Parts of the 
Soil, which are impregnate with the Prin- 
ciples of vegetable Lite and Growth : This 
impregnated Water imbibed by the Bark is 
what we call the Sap; the Skin of the 
Root ferving as a Filtfe, to ftrain and puri- 
fy it at its firft Entrance. 2. The Sap thus 
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(trained and imbibed, doth ferment in the 
Subftancc of the Bark, whereby it becomes 
farther prepared* and fo doth more eafily 
infinuate it felf into the parenchymoos Sub- 
fiance of the Root ; whereupon, partly by 
the Appulfe of frefh Sap, and partly by the! 
pulfivc Motion of the tenfed Bladders of 
the Parenchyma, the Sap is forced thence 
into the other Parts of the Root ; and is Hilt 
more and more (trained in its Paaage from 
Bladder to Bladder. 3. The Sap thus di- 
stributed through the whole Root, doth 
fupfcly its organical Parts with thofe Prin- 
ciples of Nouriftitnent which every one re- 
quires } and thus the Root, by the conftant 
Application of thofe nutricious Principles, 
receives its Increment, Solidity and Growth, 
or vegetative Life and Motion, in every 
Part. 

A. Pray, to what end, do thofe you call 
Air Vefiels ferve ? 

B. In them is contained a proper Kind of 
vegetable Air or Vapour, which ferveth to 
ferment the Sap now entering the lignous 
Part, the better to qualify it for Aflimilati- 
on, or uniting therewith. 

A. Why, I pray, do the Roots of fome 
Plants yield a milky Juice or Liquor, and 
others a clear watery one, when cut? 

B. Becaufe that in each Root, the Fluid 
or Liquor of each organical Part is made 
chiefly by different Filtration of the Sap 

through 
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through the Sides thereof; therefore thole 
which ftrain more freely the aqueous or wa- 
tery Part of the Sap, Contain a Lympha or 
clear Water, and are hence called I.ympbtx- 
duih i and where thefe are moft numerous 
in Roots, fuch Roots when cut will bleed 
a Lympha. As on the other Hand, thole 
Veflels, which are difpofed to admit the 
oily or balfamick Part of the Sap moft co~ 
pioufiy, are called la&iferwt ¥ejjeU\ and 
Roots, which contain a great plenty of 
thofe, will when cue bleed a milky, oily or 
balfamick Liquor. 

A. When the Root is thus formed, and 
instructed with all its ieveral Organs of Ve- 
getation, as you have now related ; pray 
which is the next Step which Nature takes 
in the Production of the Plant ? 

B. The Root being now become the 
Procurator for the future Plant, doth by ex- 
tracting from the Earth, by its fuccifcrous 
Veffels, proper vegetable Juices and Ali- 
ment, adminifter or communicate (he fame 
to the Fluma, or Seed Plant (fuftained 'till 
now from the Subftance of the Seed by 
the Seed Root, or Seed Leaves ) and there- 
by cauleth it to (hoot forth vigorously and* 
incrcafe, and gradually to fwell out or un- 
fold all its Blades, Branches, Budds, Leaves, 
Flowers and Seeds again, from various/Parts 
of its Stalk or Trunk. 

A. Then, 
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A. Then, I fuppofe, the fame Mecha- 
nifm, or Apparatus of organized Parts, is 
continued from the Root to the Trunk or 
Stem of the Plant, for the Communica- 
tion of this vegetable Suftenance j is it, 
not? 

B* Yes; and that you may fee it is fo, I 
have taken Fig. XLI from Dr. Grew for 
your Satisfaction : In which, T reprefents- 
one Quarter. of a Section of a hazel Branch 
as it appears to the Eye j AGRjd the fame 
as it appears through a good Micro/cope j 
wherein AB is the Skin ; ABCD the Bark 5 
Q(K> the Parenchyma of Bladders, or 
Sap Veflels j HI a Ring of a fpecial Sort of 
Veffels j PP common Sap Veffels j CDEF 
the lignous Subftance, or. Wood, of three 
Years Growth; JCLFE the Wood of. two 
Years j MNEF the Wood of the firft Year; 
XX the parenchymous Infercions ; O the 
Pith full of Veficles ; the black Parcels are 
the folid Wood; and thofe numerous Holes- 
appearing all over the fame, are the Mouths 
of Air Veffels : Thus you fee the organicat 
Conftitution of the Stalk or Trunk, is the 
fame with that I before {hewed in the 
Root. 

A. It is fo, indeed, and 2 am furprized 
to fee fuch, wonderous Contrivance and 
Analogy in the Organization of Vegetables X 
But, pray, goon, 

B. The 
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B. The nutricious Sap afcendeth the firft 
Year of a Plant's Growth by the Veflcls of 
the Pith j after which it becomes dry, and 1 
fo coritinueth. 2. The next Parr, through 
which the Sap rifeth r is the Wood, by the 
Air Veflcls, and that only in the Spring, 
3. The third Part, by which it afcends, is 
the Bark, as beforefaid, the greateft Pare of 
the Year ; and this is the general Theory of 
the Motion of the Sap. 

A. But, fioce both Root and Branch con- 
tain Air Veflels, pray in what Part of the 
Plant doth the Air firft enter it ? 

B. The chief Entrance of Air is at the 
Root, along with the Sap; but it aifo en- 
ters more or left at the Trunk, Leaves, &c. 
Parts of the Plant: The Air, or airy Part 
of the Sap, being thus raifed in its proper 
Veflels, is filtred through the fame into the 
Vcfic.es of the parenchymous Infcrtions in. 
the Wood j and thus is diftributed through 
all the Parts of the Plant or Tree. 

A. Pray why are the Stalks of fome 
Plants hollow within ? 

B. Partly for the more expedient Ripen- 
ing of the Fruit or Seed, which is better 
effected by a more plentiful Supply of Air 
by ttiefe hollow Trunks; and partly for the 
better determining the true Age of the 
Plant j for the Air in this Hollow, by dry- 
ing up the Sap, (hrinketh the Sap Veflels 
fa far as to hinder the Morion, of ..*he Sap . 

S therc- 
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therein ; whence the Plant muft perifli of 
Courfe : Hence it is, that the greater Pare * 
of annual Trunks are hollow. 

A, Pleafe next to fay, whence the Form 
or Figuration of the Trunks of Plants and 
Trees proceeds ? 

5. Chiefly from the Air in the Air Vef- 
fels: Thus almoft all Shrubs have a greater 
Number of Air Vefiels, and thofe of a 
fmaller Size ; which therefore moll eafily 
yielding to the magnetick Attraction of the 
external Air, do confequently fpread much 
abroad : By which Spreading the Air Vefiels 
do fooner, and more eafily flrike into the 
Bark, and fo produce collateral Budds and 
Branches, and that upon the fir ft Rifing of 
the Plant from the Root ; and thus it be- 
comes a Shrub : But, if the faid Air Vefiels 
are very large, as in Oak, Walnut, Elm, &c. 
they will not fo eafily yield or (hoot out col- 
laterally ; and fo the Trunk grows up taller 
and more entire. 

A. Pray why do fome Trees run up fo 
very flender, and others fo very thick and 

big? 

B. This is from the Pofition of the Air 
Vefiels j for where they lie moft circular 
round the Center, in Form of Rings, as in 
Elm and Afli, there the Tree in proporti- 
on grows more tall and taper, and lefs 
thick : But the faid Vefiels fpread more 
broad, and are .poftured in Lines from the 
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Center, as in Oak, &c. then the Tree grows 
very thick ; in this Cafe the diametrical 
Growth of the Wood being more promo- 
ted than in any other : For which general 
Reafon alfo Trees grow round or angular. 

A. Pray how comes it to pafs, this federal 
Stalks of Plants have Joints or Knots ? And 
what is their Ufe ? 

B. Becaufe in forming the Branch or 
Blade, both the cortical and lignous Sub- 
ftance thereof are, upon their uVfoting 
forth, divaricated from their perpendicular 
Port ure, to a croft Pofition, and as they 
with the other grow and thrive together, 
they bind and throng each other into a Knot. 
The Ufes of Knots are two, viz. for 
ftrengthning the Stem -, and for finer 
Growth } for the Knots ierve to {train and 
tranfmit the Juices more refined to the up- 
per Parts, and to the Fruit. 

A. Kow do you account for the Produ- 
ction and Texture of the Leaves ? 

B. The Parts of the Leaf are fubftan- 
ttally the fame with thofe of the Branch ; 
its Skin is the Continuation of thai; of the 
Branch ; the Fibres or Nerves difperfed 
through the Leaf, are only Ramifications 
of the Branch's Wood, or lignous Body j 
the parenchymous Subftance, which lies be- 
tween the Fibres, is nothing but the Conti- 
nuation of the cortical Body/ or Subftance 
of the Bark, fpread through the fame. 

S 2 ^.Pray 
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A. Pray what is the Ufe of Leaves t 

B. Firf} % for Protection which they af- 
ford to each other, and to the Flower in 
the Bud i a*s alio to the Fruit it felf in fome 
Plants. Secondly for Augmentation; for 
the Capacity for the due Spreading and 
Ampliation of a Tree or Plant are its 
Leaves. 'Thirdly, they ferve to the greater 
Purity and Preparation of the Sap-, the 
grouer Parts of which, are retained in the , 
Leave?, while the .more elaborate and ef- 
iential are fupplied to the Flower, Fruit, 
and Seed, as their proper Aliment. Fourthly, 
They ferve to Perfpiration j for thofe Ori- 
fices, obferved to be in Leaves, perform the 
fame Functions in Trees as the Pores of the 
Body do in Men ; that is, to caufc an in- 
riuble Perfpiration in Plants. 

A. Pray what do you obferve concerning 
the Flowers of Plants * 

B. In the Flower may be obferved : 
I. The Empalemenr, or Calyx, or the Cup, 
which containeth the Flower, andisdefign- 
ed for the Guard and Security of the other 
Parts of the Flower. 2. The Foliation, or 
Compofure of Leaves, which are of divers 
Forms and Colours \ whofe conftiment 
Parts are the fame as thofe of the Leave?, 
viz. Skin, Parenchyma, and Air, and Sap 
Veffels. 3. Within the Foliage ftands the 
Attire j that is, thofe fine upright Stems 
with their Apices, and the Stile in the very 
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Middle of all ; and thefe are the general 
Parts of which the Flower doth confift. 

A. Pray can you tell the Ufes of thofe 
feveral Parts of the Flower ? 

B. The Empalement, as I faid, is for the 
Security of the Flower in Embryo, and 
afterwards for the Support cf the Foliage, 
to keep the Leaves of the Flower in due 
and decorous Pofture, which would other- 
wife hang uncouth and taudry, as a Lady 
without her Bodice. The Foliage, or 
Leaves of the Flower, defend the Attire, 
and in fome Plants the Fruit j it alfo ferves 
for the" further Refining and Separation of 
proper Parts of the Sap for the perfecting 
the Seed. The Attire is an Ornament and 
Diftin<ftion in Flowers. It fupplies alfo 
divers Kinds of fmall Animals with pood, 
which harbour therein ; that is, in the 
Hollownefs of the Stile. Lafify, it is fup- 
pofed, it alfo ferveth as a Male Sperm to 
impregnate and fruftify the Seed.- 

A. What is the Nature and Compofui9i> 
of Fruit, I pray you ? 

B. The general Nature and Compofition 
of all Fruit is one and the fame ; that is, 
their eflential and truly vital 'Parts are in all 
the fame; and but the Continuation of thofe 
which I have already obferved to you dp 
conilitute the other Parts of the Plane. 
But, by the different Conftitution and Tex- 
igres of thefe Parts, divers confiderably 
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different Fruits refult, as Apples, Pears, 
Plumbs, Nuts, Berries, &c. 

A. Pray what are the particular Parts 
which compofe thofe different Fruits ? 

B. The Apple doth confift of thefe four, 
viz. The Pilling, the Parenchyma, Bran- 
chery and Coar. The Pear hath five di- 
flinci Parts; the Pilling, Parenchyma, the 
Branchery, Calculary and Acetary. The 
Plumb (to which the Cherry, Apricot, 
Peach, &c. may be referred) confifts of 
four Parts j the Pilling, Parenchyma, 
Branchery and Stone. The Berry confifteth 
of four Parts ; the Pilling, the Parenchy- 
ma, Branchery and Seed. The Nut con- 
fifteth of three parts ; the Cap, the Shell 
and Pith. All which are largely treated of 
by Dr. Grew in his Anatomy of Plants. 

A. Pray (to be fhcrc) what are the pria* 
cipal Pfes of Fruit ? 

B. The Ufe of Fruit is two-fold : For, 
jirji t it ferveth Man (and I may fay Beaft) 

as a delicious and pleafant Meat or Food ; 
befides the various Purpofes of Medicine, 
Secondly, It fupplies the §eed' with a due 
and moil convenient Sep -, the Fruit doing 
the fame Office to the Seed, as the Leaves 
do to the Fruit, viz. that by a due Purifi- 
cation and Exaltation of the Sap, the See4 
may obtain its Perfection. 

A. Pray, what is the Seed in its State of 
Generation f ' i * 

£. As 
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B. As the Original, To the ultimate End 
and Perfection of Vegetation is the Seed. 
How it hath been in its State adapted to Ve- 
getation we have already (ten. Its State 
of Generation is as follows : The Sap, ha- 
ving in the Root, Trunk and Leaves, 
pafied divers Concoctions and Separations, 
is now at laft, in fome good Maturity, ad- 
vanced towards the Seed. In the Fruit, as 
was faid, it is ftill farther prepared, and the 
more effential Pare is tranfmitted into that 
particular Part of the Branchery, called the 
Seed Branch ; which, becaufe it is a good 
Length, and very fine, doth yet farther 
maturate the Sap in patting through it : In 
this mature State it is conducted through 
the Seed Branch into the Coats of the Seed, 
as into the Womb. The meaner Part of 
the Sap to the outer Coat, the more fine 
is tranfmitted to the inner Coar, where it is 
farther prepared by Fermentation ; and 
thence is filtred through a fine Skin into 
the inmoft Part, or Concavity of the old 
Seed, and there becomes a Liquor apt for 
the Subftratum of che future Embryo Seed : 
And how that is particularly perfected 
would be long to relate, and, perhaps, not 
exactly known to any; wherefore I mail 
delift relating any Thing farther on, this 
Head. 

A. But, pray Sir, before you quite dif- 

jnifs the Subject of Plants, pleafe to let me 

S 4 kftaw 
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know what you think of Mutbrooms, *nd 
ihofe fungous Excrefcences adhering to the 
Sides of Trees? 

B. Mulhrooms, Mofs, and other fun- 
gous Subftances, are a fpurious Kind of 
Plants ( or whichmay be called excremen- 
(itious Plants ; (ince they arife intirely from 
the Bodies of other Plants, or from a Kind 
of vifcous Mucilage of the Earth: They 
grow indeed, and have Roots, fome inferted 
into the Fibres of the Plant , producing 
them, as Mijletoe is radicated into the Fibres 
of the Oak \ and Mofs to the Fibres of the 
Barks of Trees. Muftiroouis arife from va- 
rious Matters in Earth or Wood, and are 
found to confift of a yaft Bundle of Fibres, 
proceeding from the Subftance on which 
they grow j thefe .make the Stalk, and 
thence divaricating fpread and extend them- 
felves into a fpberical Canopy, or Head, 
which contains a fucculent Parenchyma } 
on the under Pare of vyhich, I am apt to 
think, the Seed may be produced (though 
none hath hitherto been fcen) vyhich being 
wafted about by the Wind, falls in divers 
Places of the Earth, and there, takes Root 
and grows : Thus Mc/s undoubtedly bears 
Seed, by which the various Sorts thereof 
are propagated} though for their Small- 
rtefs they cannot be feen. But ic is now 
Time to divert, our Difcourfe to another 
£ubje&: If your Curiofity leads to a far. 
""[ '"**' """' thee 
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thcr Enquiry about thcfe Matters, you may 
ac your Leifurc confult the Works of 
Dr. Grew, Monf. Malpbigi, Lewenbeck t 
Ray, Cierck, &c. which will give you Sa- 
tisfaction at large. 

4.. I am greatly obliged to you, Sir, for 
this conche and regular Epitome of the 
Science of Vegetation ; and confequently 
the true Theory of Plants : I never under- 
ftood fo much before, nor, indeed, have I 
Time to perufe voluminous Authors. 



C H A P. V. 

Znography, or the Thikfipby of Ani- 
mals ; of the humane Body, and its 
Jolid and fluid "Parts ; a Survey of 
the Nature of Beafis, ■ of Foal, of 
Eft, of Infects, of Reptiles, of Shell- 
Animals, &C. of Health, 'D'leafe, 
JSigilance, Sleep, Dreams, Hunger, 
Jhirft, •Death. 

A. T) RAY what is the Etymology of 

^ the Word Zoograpby ? 

B. It is compofed of the Greek T*-.y, an, 

Animal, or Living Creature, and T&Lt'yi, 

a Defcription ; and thence it imports a phy- 

1 fiological 
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iiological Defbription of the Nature and 
Properties of a Living Creature, which 
we call by the general Term Animal 

A What are the general Divifions of this 
Part of Pbilofopby? 

B. I mail here divide it with Refpeft to 
the different Perfection pf Animals, viz. 

i. Anthr&pograpby, concerning the hu- 
mane Body. 

2. Zoograpby, of the Bodies of .Brutes in 
particular. 

3. Ornitbograpby, of the Nature of Birds 
or Fowl. 

4. Ichthyography, of the Nature of Fifli. 

5. Entomatograpby, of the Nature of In- 
fects. 

6. Herpetograpby, of the Nature of Rep- 
tiles. 

7. Zoopbytograpby, of the Narure of 
Shel)- Animals. 

8. Symptomatograpby, of the various Ac* 
dents common to animal Bodies. 

A- Pray what do you particularly include 
under the firft Divifion, which you call 
Aitbropography ? 

B. A brief phyfiological Defcription of 
all the component Parts of the humane Bo- 
dy ; whi&i Parts are of two different Kinds, 
viz. Solids* aqd Fluids 

J. Which 
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'A, Which are the folid Parts of the hu- 
mane Body ? 

B. Thofe which follow : 1 Bones. 2. Car- 
tilages. 3. Ligaments. 4. Mufcles. 5. Ten- 
dons. 6. Membranes. 7. Nerves. 8. Ar- 
teries. 9. Veins. 10. Duels, or fine tubu- 
lar Vefiels of various Sorts. Of thefe fimple 
Solids thofe more compounded Organs of 
Life do confift. 

A. Pray which are thofe compound Ori- 
gans. of Life? 

B, The Brain , and Cerebellum ; the 
Lungs ; the Heart; the Stomach ; the Li- 
ver j the Spleen ; the Pancreas ; the Kid r 
neys j the Glands ; the Inteftincs; together 
with the Organs of Scnk, viz. the Eyesj 
the Ears j the Nofe ; the Tongue. 

A. Which are the fluid Parts of the hu- 
mane Body ? 

B. They are thefe : 1. The Chyle. 2. 
Blood. 3. Saliva, or Spittle. 4. Bile. 5. 
Milk. 6. Lympha. 7. The Semen. 8. The 
pancreatick Juice. 9. Urine, io. Phlegm. 
11. Serum. And, 12. The aqueous Hu- 
mour of the Eyes. 

A. Pray what ig a Bone, and how gener 
rated ? 

B. A Bone is a Bundle of hard Fibres, 
tied to one another by fmall tran('ver!c 
Fibres. In the Feetus thofe Fibres are po- 
rous, fbTt, and eafily difcerned; it is proba- 

■ ble 

i 
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ble they are nourished by the ferous Pare 
of the Blood. As their Pores fill up with a 
Subftance of their own Nature, fo they in- 
creafe, harden, and grow clofe ; thus when 
the Pores are full of this Subftance, the 
Bones are grown to their utmoft Extent, 
Hardnefs and Solidity. 

A. Are there not divers Sorts of Bones 
in the Body ? 

B. Yes j fome are hollow, and filled with 
Marrow ; others are folid clear through*; 
fome are very fmaJl, others very large ; 
fome are round, and others fiat ; fome are 
plane, others convex, or concave j where 
they are joined to each other, they make the 
.various Joints throughout our Bodies. 

A. Pray what is the Ufe of the Bones? 

B. They are in us, as the Timber in the 
Building •, the V(e of which is to give 
Strength, Firmnefs, Solidity, Form and 
Beauty to the Whole. 

A. Pray can you tell the Number of 
Bones in a humane Body ? 

B. Dr. Keil has reckoned 245 j others 
make therh to be 249, viz. In the Skull 14; 
in the Face and Throat 46 ; in the Trunk 
67; in the Arms and Hands 62 i in the Legs 
and Feet 60. 

A. What doth a Bone yeild by a cbym'tcal 
Analffa ? 

B. They 
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B. They produce much volatile- Sale and 
Spirit, which are very fubtle and penetra- 
ting ; fome Sulphur, very (linking ; a lit- 
tle Phlegm, and much Earth. 

A. What is that Part you call a Carti- 
lage, I pray you ? 

B. A Cartilage, or Griille, is a fmooch 
and folid Body, fofter than a Bone ; in it arc 
no Cavities or Cells containing Marrow, 
nor is it covered with any Membrane to 
make it fenlible as are the Bones. The Car- 
tilages have a natural Refort or Elafticity, 
whereby they retrieve their natural Figure 
or Situation. They are chiefly in thofe 
Places where a fbft and eafy Motion is re- 
quired, as in the Ears, Nofe, Wind-pipe, 
&c. They cover alfo the Ends of all the 
Bones that are joined together for Mo- 
tion. 

A Pray what are their Ufes ? 

B. They are appointed for the fpecial 
Structure of fome Parts, as the Ears, Nofe, 
&c. and for the eafy Motion of the Bones 
in the joints. . 

A. What, pray Sir, do yo call a Liga- 
ment ? 

B. A Ligament hath its Name from Li- 
go, tobind, and is a white folid Body, fofrer 
than a Cartilage, yet harder than a. Mem- 
brane ; they have no Cavities containing 
Marrow, nor any Senfe : Their chief Ut'e is 
to bind and faficn the Bones (in their Arti* 

• , dilation ) 
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culationj together, left they fhould be di£- 
placed \>f any violent Motion. 

A. Pray what is a Mufcle ? 

B. A Mufcle is a Bundle of Hefty, and 
often tendinous Fibres ; of which all in the 
lame Plane are parallel to one another; and 
ate all Inclofed by one proper Membrane. 
The flefhy Fibres compofe the Body ( called 
the Belly) of the Mufcle; and the tendi- 
nous Fibres, the Extremities : Thus, in 
Fig. XL1I, AB is the Belly of the Mufcle, 
C is its Head, and D its Tail, both ten- 
dinous. 

A. How many Sorts of Mufcles are 
there f 

B. Several : Some being long and round, 
as Fig. XL1I ; fome plane and circular, as 
■F/g.XLIII; fome broad, whofe Fibres lie 
fpiral-wife, as Fig. XLIV ; fome broad, 
whofe Fibres run ftrait, as Fig. XLV ; fome 
whofe Fibres lie divaricated, or converge 
from their Beginning to a narrow Tendon, 
as Fig. XLV1 ; fome are double, which 
con lift of a Tendon running through, its 
Body from Head to Tajl, and a Row of 
Fibres on each Side, as Fig.XhVll; fome 
are yet more double, having two or more 
tendinous Branches running through them 
with various Rows and Orders of Fibres, 
as Fig. XLVIII ; fome have only a fmall 
long Body, which divides into feveral fmall 
Tendons at the end, as Fig. XLIX j others 

alia 
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alfo have two Bodies proceeding from one 
Head ; and there are others yet of a diffe- 
rent Sort from any here defcribed. 

A. Pray what is the Ufe of Mufcles ? 

B. They conftnute the flefliy Part of ouf 
Bodies, and give it that beautiful Form we 
obferve over all its Surface. 2. But they 
principally ferve for animal Motion ; for by 
their Means all the Parts of the animal Bo- 
dy are moved. 

A. Aye, indeed, pray how fo ? 

B. Thus ; each Mufcle, and every Fibre 
in a Mufcle, hath Nerves, Arteries and 
Veins, attending it ; now by the Rarefa- 
ction of the Blood and Spirits in thofc Vef- 
fels, their Cavities are diftended ; the Muf- 
cle muft then fwell of Courfe, and fuel- 
ling, will contract and .become {hotter: 
Therefore the Bone, or Part, into which 
the Mufcle is inferred, will by this Con- 
traction of ir, be drawn or pulled towards 
that Part where the Mufcle arifes ; and this 
is the general Theory of all animal Mo- 
tion. 

A. Pray what Number of Mufcles may 
there be in a humane Body r 

B. Dr. Keil numerates 446 fingle Muf- 
cles in the whole Body ; but others ( lefs 
knowing •) have reckoned different Num- 
bers. 

A- Pray 

Digitized sy GOOgle 



&y% The Philosophical Grammar. 
. A. Pray what do you understand by a 
Tendon ? 

B. A Tendon is a Part confiding of ner- 
vous Fibres, devoid of any parenchymaus 
or flefhy Subftance, inverted in a Membrane 
common to all the Mufcles ; and form what 
we call the Head C, and Tail D, of all 
Mufcles; or thofe Parts by which they arifc 
from, or are inferred into the Bones of the 
fcveral Limbs of the Body: The Number 
of Fibres in every Tendon is equal to that 
of the Fibres of the Mufcle, and are the 
fame Fibres with them s they are thofe 
white, hard, compacted Bodies, which we 
vulgarly call Sinews. 

A. What Part is that you call a Mem- 
brane, pray ? 

B. A Membrane is a^Veb of feveral Sorts 
of Fibres, interwoven for the covering and 
wrapping up of fome Parts ; hence they 
are elaftick, and of an exquifite Senfe ; 
here the innumerable Divifions, Windings, 
fcrpentine Progreflions, and frequent Inos- 
culations of Veins with Veins, and Arteries 
with Arteries, make a moft agreeable Em- 
broidery, and delicate Net-work, covering 
the whole Membrane. 

A Pray, Sir, what is che Vk of Mem- 
branes ? 

B. To cover and wrap up the Parts; to 
ftrengthen them ; to fave them from exter- 
nal 
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nal Injuries ; to preferve the natural Heat ; 
to join one Part to another ; to caufe an 
exquilitfi Senfe, ; to Separate a Humour 
( by its Glands) for moiftening the. Parts, 
Qfe. 

A, Are there not divers Kinds of Mem- 
branes ? 

B. Yes ; as the Scarf-skin, covering the 
whole Body ; the Skin of the Body it ielf j 
the Meninges of the Brain; the Pleura in, 
fhe Breaft -, the Pericardium involving the 
Heart; the Periofteum invefting the Bones; 
the Tunicles, or Coats of the Veffels, as 
the Stomach, Bladder, Veins, Arteries, In- 
testines, Tejlicles^ .(3c. are all Membranes- 
of different Kinds.. .... 

. . A. Pray what do you call a. Nerve ? 

; B. A Nerve is a long and fmall Bundle 
of very fine Pipes, or hollow Fibres, wrap- 
ed up in the Membranes of the Brain, from 
whence they have their Beginning. 

j£. What do you find to be the Ufc of 
the Nerves r - 

B. It is very probably fuppofed, they are 
the immediate Organs of all Senfation ; for 
to every external Organ of Senfe, as the 
Eye, the Ear, the Nofe, the Tongue, are 
detached one or more Pair of. thofe Nerves 
from the BTain ; alfo thofe Nerves, which 
proceed from the fpinal Marrow, are fpread 
through all Parts of the Mufcles and their 
Membranes, and to every Point in the Su- 
T periities 
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pe'rficies of the Body ; aiid thereby make 
the whole fenfible. 

A. Pray by what Means do the Nerves 
render the Parts fenfible ? 

B. Ic is imagined, by the Motion of an 
exceeding fine and invifible Fluid they con- 
tain, called the animal Spirits ; by which 
Imprefiions are communicated to the Mind 
(■whole" Seat is in the Brah>) from all Parts 
of the animal Body, 

A. How many, or what Quantity of 
Nerves may there be in the Body r 

B. There be ten Pair, which proceed 
from the medullary Subftance of the Brain, 

'•which are chiefly diftributed to all the Parts 
of the Head and Neck %■ from the fpinal 
Marrow there-proceed "through the Verte- 
bra?, thirty Pair to all the ettier Parts of 
the Body; and thus In all there are forty 
Pair ; for they come forth originally by 
Pairs. -"■-'. 

' A. Pray' what do you call Arteries ? 

B. They are thpfe Pipes, Tubes, or Chan- 
nels, which convey the Blood' from the 
Heart to all Parts of the Body; 

A. Fray what is their Gohipolition or 
Texture f - - 

B. They confift, or are compofed of 
three Coats',- wis. i. The fir]} ieems to be 
a Web of fine Blood Vefiels and Nerves,' 
for nourishing the Coats of the Arrery. 
2. Ths/nond is made up of circular,, or ra-. 

ther 
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ther fpiral Fibres ; of which there are more 
or fewer Lays, according 10 the Bigneis of 
the Artery. 3. The third and inrnoft Coat 
is a. fine, denfe, tranfparent Membrane, 
which keeps che Blood within its Channels; 
the Arteries branch out' into various Rami* 
fications, and become invifibly {mall at 
laft. 

A. Pray whence is that Puliation we find 
in feveral Parrs of our Bodies ? 
. B. This is a Motion of the Arteries only.; 
the Blood being etefted from the left Ventri- 
cle of the Heart into the great Artery, fome 
add fome at a -Time, preffeth the Sides of 
the Artery, an&csuiies.an intermitting Di- 
Jatapnn thereof* which is 'continued by the 
Conftant pulfive Motion of the Blood, and 
the Spring or Elafticity of the Artery, act- 
ing on it i hence therefore eafiies a conftanc 
alternate Dilatation and, Contraction or the 
^Coats of an Artery ; and ie what we proper*- 
ij cail the Puife.- 

A. Pray what is the Difference between 
: Arteries and Veins f 

B. Veins ■are only a Continuation of the 
capillary Arteries at their Extremities, and 
convey the refluent Blood back again to the 
Heart } in their Return they unite their 
Channels as they approach the Heart, and 
form at laft the .three large Trunks, viz. 
the Vena Cava Ajcendem, Defceadens, and 
the Vena Porta, u they are called. 

T 2 A. And, 



^Google 



276 'The Philosophical Grammar. 

A. And, pray, how happens it that 
Veins have no Pulfe ? 

B. Becauie the Blood is poured into 
them at the Anaftomafis in one continued 
even Stream; and becaufe it moves from a 
narrower Channel to a wider ; the Preflure 
of the Blood againft the Sides of the Veins 
being lefs than that againft the Sides of the 
Arteries. 

A. Pray what do you call thofe Duels 
or tubular Veffels, you mentioned under the 
laft Head of folid Parts? 

B. Thofe fuiall, fine, hollow Pipes or 
Tubes dilperfed through all Parts of the 
Body; which convey, fornea Lymph, cal- 
led LymphaduSis ; others a milky Liquor, 
called latieal Veins ; and others, convey 
orher Juices and Humours of the Body to 
their proper Places. 

A. Having thus heard you on the Nature 
and Ufe of the more fimple Solids ; I (hall 
be obliged 10 you for a fmall Account of 
the more compound folid Parts, which you 
call the great Organs of Life : And, pray, 
what is the Nature of the Brain. 

B. The whole Subftanee of the Brain is 
divided Into two Parts; that which lies in 
the Fore-part of the Skuil, called the Cere- 
brum j and that lying in the Back-pare, 
called the Cerebellum. In the Cerebrum, or 
Fore-part of the Brain, there are obferved 
two Kinds of Subftances, the external and 
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internal ; the external Subftance is {oft, 
glandulous, and of the Colour of Afhes ; 
this Part receives the capillary Branches of 
the Veins and Arteries belonging to the 
Brain, and fendeth from its little oval 
Glands an infinite Number of Fibres, 
which all together makeup the medullary 
Subftance of the internal Part of the Brain 
and Cerebellum, which going out of the 
Skull, form the Nerves and fpinal Mar- 
row. 

A. Pray what is the Ufe of the Brain ? 

B. The Ufe of the Brain is to feparate 
from the Blood brought thither, the fineft 
and fubtleft Parts thereof, called animal Spi- 
rits, by the Glands in the external Part, 
which are received from thofe Glands by 
the Fibres of the medullary Subftance, and 
are from thence convey'd by the Nerves 
(which thefe Fibres compofe) to all Part sof 
the Body \ giving the Faculty of Senfation 
to the whole. 

A. Pray what is the Nature of the 
Lungs ? 

B. The Subftance of the Lungs is com- 
pofedof an infinite Number of little Lobes 
or Spheres, of various Figures and Magni- 
tudes, whofe Surfaces are fo adapted as to 
leave but few and fmall Interftices ; thefe 
fmall Lobes are difpoied like (6 many 
Bunches of Grapes on the Sides of the 
Branches of the Wind-pipe: Each little 

T 3 Lobe 
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Lobe contains within its own proper Mem- 
brane, an infinite Number of fmall and 
round Bladders, which leave fmall Inter- 
faces between full of fmall Membranes, 
like tbofc which bind the Lobes together; 
The Extremities of the Branches of the 
Wind-pipe open into the Cavities of ihefe 
fmall Bladders, which are probably formed 
by its Membranes } but the fine Blood Vef- 
fels are only fpread upon the Bladders like 
a Net, with frequent and large Inofcula- 
lions. 

A. Pray what is the \Jk of the Lungs ? 

B. This is the great Organ of Breathing 
or Refpirarion; as the Air by its Weight 
forceth into every Cavity, fo as foon as the 
Fcecus is born it rufhes intothe Cavity of the 
Lungs, and fills the little Veficles, and by ex- 
tending them comprefies the fmall Blood 
Globules in the Veffels fpread upon them j 
this Compreffion is much greareft when the 
Air is expelled out of the Lungs by the 
Contraction of iheBreaft; and by this Com- 
preffion, the red Globules of Blood, which, 
through their languid Motion in the Veins, 
were grown too big to circulate, are again 
broken and divided in the Serum, and fo 
the Blood is anew made fit for Nutrition 
and Secretion. Dr. Keil a\(o thinks that the 
Air doth hereby enter and mix with the 
Bipod. Dr. Cbeyne faith, the elaftick Glo T 
j?ules pf r.he Blood are hereby formed. And 

others. 
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Others hold other Opinions of the Ufes of 
Refpiration. But I think it ftrange, that 
Etmuller t amongft his 14 Ufes thereof, has 
not mentioned the vital Spirit of the Air, 
which probably is thereby intermixed with 
the Blood, and diffufed through all the Bo- 
dy, and is therein the Principle of animal 
Life; fince it is well known Animals can-' 
not live in Air deprived of this Spirit. Nei- 
ther has Mr. Derham hinted hereat, 

A. Pray what is the Nature and Com- 
petition of the Heart ? 

B. The Heart (faith Boerhave) and its 
Auricles are real Mufcles, and aft with a 
mufcular Power j for all the Fibres gradual- 
ly growing fliorter diminifh the Length of 
the Heart and increafe its Breadth ; they 
accurately ftreighten the Cavities of the 
Ventricles; dilate the tendinous Mouths of 
the Arteries ; determine the Valves of the 
Mouths of the Veins for the Stoppage of 
their Contents; and drive, with great 
Force, its contained Blood into the dilated 
Mouths of Arteries; in order to its Cir- 
culation through the Body. 

A. Pray what is the principal Service of 
the Heart to the humane Body ? 

B. This wonderful Mufcle has two Mo- 
tions, which they call Syfiole, and Diajtoie; 
the Syjiale is when the Fibres contract and 
ftreighten the Cavities; the Dt'aftole is when 
this Mufcle ceafeth to ac%; its Fibres return 

T 4 to 
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to their natural Site, and its Cavities become 
large and wide. Now the Vena Cava re- 
turning to the Heart, the exhaufted fuper- 
fluous Blood, with the Chyle newly mixed 
herewith, pours it through the right Au- 
ricle, whence it is detruded into the right 
Ventricle or Cavity of the Heart ; by its 
Sy/iole it is thence driven into the pulmona- 
ry Artery, which conveys it to, and diftri- 
buccs it through all the Parts of the Lungs; 
the Blood being here by Refpjration, pre- 
pared, reduced, mixed and impregnate with 
the vital Spirit, and nutricious Principles of 
the Air, is remanded back again by the pul- 
monary Vpin to the left Auricle j thence hv 
to the left Ventricle of the Heart, which 
is then in its Diafiole ; laftly, in the Sy/iole 
of this Ventricle, the Blood now refected is 
thruft. into the great Artery, called the Aor- 
ta, which carries it again through all the 
Body : Thus the Heart is the inftrumentai 
Caufe of the Blood's Circulation. 

A. In the next Place, pleafe to give mf 
fome Account of the Nature of the Sto* 
mach. 

3- The Stomach is compofed of four 
JVTcmbranes: Thsjirjl and inmojt js a large 
mufcular Coat, lying in Plaits, and con- 
taining a great Number of Glands, thence 
palled the tunica Glandulofa, Tl« fecnn4 
Coat is much finer and thinner; is akoge- 
flier nervpusj an$ therefore of exquiike 
Senfp, 
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Senfe. The third Tuniclc is made of ftrait 
and circular Fibres ; fo that by this mufcu- 
lar Coat the Ends of the Stomach are drawn 
towards its Middle, and the whole is equal- 
ly contracted. The fourth is the common 
external Cover of the whole Stomach; it 
proceeds from the Peritoneeum. 

A. Pray to what Ufe doth the Stomach 
ferve ? 

B. The Ufe of the Stomach is Digeftion; 
which is the DJffolution or Separation of 
the Aliments or Food into fuch minute 
Parts as are fit to enter our lacteal Vefiels, 
and circulate with the Mafs of Blood : This 
is principally effected by the Saliva or Spit- 
tle cf the Mouth ; the fermenting Juice in 
the Stomach, feparated by its aforefaid 
Glands j by the Liquors we drink ; and, 
la/ifyt by the continual Motion of the muf- 
cular Coats of the Stomach, whofe abfolute 
Power is, by Pitcatrne, demonftrated to be 
equal to 117088 Pound Weight; to which, 
if the abfolute Force of the Diaphragm and 
Mufclesof the Abdomen be added, the Sum"" 
will amount to 250734 Pound Weight, 
which is above 2238 j hundred Weight, or 
near 112 Tun; No wonder then the very 
hardeft Diet, or Bones tbemfelves, fhould 
Jo foon be reduced to a liquid Subftance, 
ive call the Chyle, by fuch prodigious conr 
Ipiripg Forces! 

A. Pray, 
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A. Pray, Sir, what do you make of the 
Liver ? 

B. The common Membrane being raifed, 
its Subftance feems to be compofed of final 1 
Clands of a conick Figure, and bound to- 
gether by a proper Membrane into feveral 
Heaps or Lobes, which, like Bunches of 
Grapes, hang to the Branches of the Veffels 
{viz. the Vena Partes, and the Vena Cava ) 
from which each fmall Gland receives a 
Twig, and the Lobes are tied to one ano- 
ther by fine Membranes, which fill up the 
Spaces between them; and thus the paren- 
chymal Subftance of the Liver is formed. 

A. And, pray, what is its Ufe f 

B. The Vena Porta brings the Blood to 
the Liver full of Bile, for its Secretion by 
the Glands of the Liver -, and the Vena 
Cava carries back the Blood which remains, 
to the Heart. The Bile thus ftrained from 
the Blood is, by fmatl Veffels, brought to 
the Gall-bladder, one Part; and the other 
Part is feparated immediately into the Duct, 
called the Porut Biiarius-, this Duct going 
out of the Liver, joins the Neck of the 
Gall-bladder at fome Diftance, and forms 
one common Dudt, called the Cboledocbus t 
through which both Sorts of Bile mix and 
pafs to the Lower-end of the duodenum 
Gut, whereinto it flows in order to mix 
with the Chyle : Thus the Ufe of the Liver 
is to fep3rate the Bile from the Blood. 

i A. Pray 

J.git.zed syGOOglC 



Of the Livet, Spleen, &c. 283 

A. Pray what is (he Nature and Make of 
the Spleen ? 

B. The Subftance of the Spleen (con- 
tained within two Membranes) iscompofed 
of an infinity of Membranes, which form 
little Cells and Cavities of different Size 
and Figure, which communicate with one 
another, and are always full of Blood. 

A. Be pleafed, Sir, to tell me the Ufe 
thereof. 

B. The Ancients knew nothing of its 
Ufe ; nor can the Moderns do more than 
conjefture at it. You may fee Dr. Kelts 
ingenious Hypothefis of its being Nature's 
Store-houfe, in which flic depofites the ar- 
terial Blood for the Ufe of the Liver, in his 
Anatomy-, and the learned Difquifitions of 
the great Boerhave on this Subject, in his 
InJiltutlonSy pag. 139. 

A. Pray what is that you call the Pan- 
creas ? 

B. It is the fame as is vulgarly called the 
Sweet-bread ; it is called Pancreas fromwajy 
ell; and K^tor, Flejb; as much as to fay, 
a Part allFlejh : It is compofed of an in- 
finite Number of little Glands, it felf be- 
ing only a large Gland of the conglomerate 
Kind j whence its Subftance, as we find, is 
always foft and fupple. 

A. Pray what is its Ufe ? 

B. To fecern from the Blood brought 
ihither a Liquor called the fancreatick 

Juice, 
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yuice, which is conveyed by a proper Duft 
to the duodenum Cut, there to dilute the 
Chyle. 

A Pray what is the Subflance of the 
Kidneys r 

B. The Kidneys are likewife two large 
Glands, whoie parenchymous Subftance is 
compofed of an Infinity of very fmall 
Glands, everywhere interwoven in the Nec- 
like Inofculation3 of the fine capillary 
Branches of their Arteries and Veins: From 
each fmall Gland proceeds a long fmall 
Tube ; thefe Tubes approaching towards 
the Cavity of the Reins, gather together in 
little Bundles, and form the inner Sub- 
fiance of each Kidney. 
■ A. And, pray, is not their Ufe to fepa- 
rate the Urine from the Blood ? 

B. Yes j the Blood being conveyed to 
them by the emulgent Arteries, hath its ie- 
rous briny Part ftrained off" by their little 
Glands, and- then is returned again by the 
emulgent Veins j the Urine thus feparated, 
juns down by the Ureters into the Blad- 
der. 

■A. Pray what is the Nature and Texture 
of the Glands ? 

B. The Moderns have reduced all the 
Glands of the Bodv to two Sorts, viz, Con- 
globate Glands, and Conglomerate Glands. 
A Conglobate Gland is a little fmooth Body 
wrapped up in a fine Skin, by which it is 
fepa- 
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fcparatcd from all other Parts, only admits 
ting an Artery to pafs in, and a Vein and 
excretory Canal, to come out: Of this 
Nature and Sort, are the Glands of the 
Brain, of the Lips, and of the Tefticles. 
A Conglomerate Gland is compofed of many 
little Conglobate Glands, all tied together 
and wrapped up in one common Tunicleoc 
Membrane, whole various excretory Ducats 
uniting, form one or more larger Pipes, or 
evacuating Veffels : Of- this Sort are the 
Breajlt, the $weet~breaa\ tbz, Ktdxeys, &c. 

A. Their Ufe I understand is fecretioa 
of Humours from the Blood. 

B. It is fo : Thus, the Glands of the 
Brain fecern the Animal Spirits ; thole of 
the Mouth, the Saliva, or Spittle ; thofe of 
the Breafts, Milk; thofe of the Reins, U- 
rine ; thole of the Liver, Bile ; thofe of 
the Tefticles, the generative Semen ; and 
thofe of the Skin, the infallible Matter of 
Perfptration, or Sweat.. The Number of 
thefe final 1 cuticular Glands is fonicwhat 
wonderful, it is fuppofed, that one Grain 
of Sand will cover no lefs than 125000 of 
them; if then we reckon only 2600 of thefe 
Grains to an Inch Square, and allow at a 
Medium the Surface of a Man's Body to be 
equal 10 14. fquare Feet} then there will be 
of thofe fmail Glands in the Skin, the Num- 
ber 324000000000; each of which con T 

tains 
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tain a Pore, or invifible Spiracle, through 
which we constantly peripire. 

A. Pray what Quantity of Matter goes 
off by this inienftble Perfpiration ? 

B* SanSlorius tells us, in his Apborifms, 
that by weighing himfelf he has found, 
]. That a Man deeping perfpires twice as 
much as when awake. 2. That a found 
Man in one Night of feven Hours Sleep, 
generally perfpires 50 Ounces, or 3 Pounds 
Averdupmje; or 4 Pounds Troy Weight. 
3. That fcarce half a Pound of this per* 
fpires in the firft 5 Hours. And we cannot 
wonder hereat, fince it appears there are 
above three hundred thoufand Millions of 
Pores in the Body of a middle fixed Man s 
through which there nujA of Neceffiiy go 
oh? a much greater Quantity than either by 
Stool or Urine, or both together. 

A. Well, I am wonderfully pleafed to 
know this furprizing Part of Philofophy, 
and do intend for the Sake hereof" to buy 
SanEtoriusi Book: But, to go on, pray 
whaj: is the Nature and Ufe of the lu- 
re (lines ? .—-...- 

B, The ftttftftioas are a long .and large 
Pipe, which by. feveral Circumvolutions 
and Turnings, reaches from the Pylorus of 
the Stomach to the Anus : They are knit. 
■all along to the Edge of a Membrane, cal- 
led the Mefentery, and are 6 Times as long 
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as the Body to which they pertain : Their 
Ufe is by a" peculiar vermicular Motion of 
their fpiral-fibred Coats, to convey along, 
and eztrude out of the Body, the Facai 
or the recrement itious Part of the Food, 
after the Chyle is drained from If. 

A. Pray how many different Organs of 
Senfation are there ? 

B. Four particular Ones, viz.- the Eye, 
for feeing ( the Ear, for hearing s the Nofc, 
for fmelltng i and the Tongue for rafting: 
And there is one general Senfe, viz, of feel- 
ing, common to all the Parts of the 
Body. ;..-...' 

A, Pray what h the 6trufture and Ufe of 
the Eye? 

B. This Curious and nwft "wonderful 
Piece of all Nautre's Works, >s admirably' 
contrived with various Coats, Mufcles, Vef- 
fels, and Humours of 3 feveral Kinds, for 
the Purpofe of Vifion : The fir ft Humous* 
of the Eye is called the aqueous Humour*, 
being in all Refpefts like Water, but of a 
fpirituous Nature ; for it will n>»t freeae in 
the greateft Cold. The fecond is called the 
cbryjtalline Humour, being tranfparent, and 
more folid than either of the other ; its 
Figure feiemWes an optick Lens, convex 
on both Sides, and its Ufe in the Eye is the 
iame. Behind. this lies the' vitreous or glafly 
Humour, it is very much like the White of 
an Egg, is in greater Abundance than ei- 
ther 
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ther of the other, it gives the Eye its fpbe- 
rlcal Form j and is thicker than the aqueous, 
but thinner than the cbryftallim Humour. 
Next this Humour, on the Bottom of the 
Eye, is fpread a fine curious Membrane, 
called the Retina, through which are ex- 
panded the medullary Fibres of the opxick 
Nerves, which come from the Brain. Now 
the Rays of Light, which come from all 
Parts of any Object, falling upon the aqueous 
Humour of the Eye, are through it refract- 
ed to the cbryfialline Humour, by which as 
a double convex Lens (kept always at a; 
proper Dillance by the glajjy Humour) they 
are all converged and united on the Retina •, 
the Impreffion thereof, being communica- 
ted to the common Senforyof the Brain by 
the optick Nerves, doth there prefent to the. 
Mind the Species and Image of the Object ; 
and thus is Vifion performed by Means of 
the Eye. 

A. Pray how is the Scnfe of Hearing per-, 
formed by the Ear ? 

B* I have already told you, that Sounds 
are brought to the Ear from the fonorous 
Body by Means of the Air j and the exrer- 
nal Part of the Ear is fo contrived by its 
Ridges, and Hollow, that Sounds, being 
gathered into the Ear as into a Tunnel, are 
thereby directed to the Meatus Auditorius % 
through which they pafs and ftrike upon a 
thin tranlparent Membrane of . an oval. 
Figure, 
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figure, fet a little obliquely acrofs the Paf- 
fage of the Ear ; behind this Membrane 
there is a pretty large Cavity, which -with 
the J(aid Membrane, from its Refemblance, 
is called the Tympanum, or Drum of the 
Bar : In this Cavity are four fmall Bones, 
which from their Form are called Melleo* 
ttts, or the Etamrnef ; the Incus, or the An* 
vili the Stapes, Or Stiropi and the Os Or* 
b'tculare, or circular Bone. Within the 
"tympany there are feveral other Cavities, 
as the Veftibulum, the Labyrinth, and the 
Cocblea; thefe internal Cavities arc always 
full of Air ; wherefore the Sounds in the 
external Air ftriking on the Drum, move 
the four little Bones in the Tympany, and 
thefe in like Manner move the internal Air, 
which maketh an Imprefiion on the 
fine Branches of the auditory Nerve fpread 
through the Veftibulum, the winding Tubes 
of the Labyrinth, and Cochlea ; and thus 
fill Refractions and Modulations of the ex* 
ternal Air become perceptible, and conse- 
quently all the different Sounds they con- 
vey become audible, and intelligible to the 
Mind, by the Communication of thefe 
Nerves with the Brain, or common Sen- 
fory. 

A. Pray how is the Senfe of Smelling 
effldted in the Nofe ? 

B. The Cavity of the Nofe is divided 
into two Pans, we call the Noflrih, by % 

V Par- 
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Partition! of which the upper Part is bony> 
and the lower, cartilaginous : The upper. 
Part of the Cavity is covered with a thick 
glandulous Membrane, above which, the 
olfactory Nerve is finely branched out and 
fbread over the Membrane of the fpongy 
Bones of the Nofe, and the other finuoua 
Cavities of the Nojlrils : Whence the Ex- 
halations of Od6urs entring the Nojtfih 
make their Imprefiions on the Fibres of 
the Nerves, which by their Communica- 
tion with the Brain, excite in the Mind the 
Smell or Senfation of Odours of every 
Kind. 

A. And thus, I fuppofe, you account 
for the Senfe of Tafte in the Tongue. 

B. The Tongue is covered with two 
Membranes ; the external is thick and 
rugged, efpecially in Beafts ; the internal 
Membrane is thin and foft; upon ic appear 
feveral Papills, or fmall Rifings, like the 
Tops of the fmall Horns of Snails j thefe 
Papillae are made of the Extremities of the 
Nerves of the Tongue, and piercing the 
external Membrane, are contlantly affected 
by thole Qualities in Bodies, which are 
their Taftes excited in the Mind by means of 
thefe nervous PapiHas ; and thus are thefe 
Papillse the immediate Organ of Tafting. 

A. Pray how is the general Senfe of Feel- 
ing performed ? 

B. Of 
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B. Of this a general Account muft fefve :■ 
I have already told you that from the Brain 
and fpinal Marrow, there iffue out divers 
Pairs of Nerves, which are- ramified and 
difperfed through all Parts of the Body; 
and confequendy no Impreffion on any 
Point, cither on the Superficies, or internal 
Compages of the Body, can be any how 
made, but it muft immediately affect either 
the Extremity, or fome Part of a Nerve, 
and is therefore immediately communicated 
to the Brain by the animal Spirits ; and thus 
the Mind becomes confeious of every Mo- 
tion, Affection, or Accident of the Body y 
and this we call the Senfation of Feeling. 

A, Having thus obliged me wkh an Ac- 
count of the folid Parts, and of the Organs 
And Manner of Senfation, I beg you would 
now proceed to defcribe the Fluids of the 
humane Body ; and nrft, pray, what do 
you call the Chyle ? 

B. This Js a white milk-like liquid 9ub- 
ftance, into which the Food is converted' by 
the Concoction and Digeftion of die Sto- 
mach, as before I told you ; the Chyle paf- 
fing by the Pylorus out of the- Stomach in- 
to the firft of the InteAines, called the 
Duodenum, m it, and in the next, cal- 
led the Jejunum, it mixeth" with the Bile 
and pancreatick Juice; t>y which Means 
the Chyle undergoes a farther Preparation.} 
the more alimentary Pare being hereby re- 

U 2 fined 

J.git.zed syGOOglC 



292 7£* Philosophical Grammar. 
fined and Separated, is received into the nu- 
merous Orifices of the firft lacteal Veins, 
opening into the faid Intefttnes; by thefe k 
is conveyed, to, and (trained through the 
Glands of the Mefentery; whence it is re- 
ceived by a fecond Sort of lacteal Veins, and 
carried to the Bafon, called the receptacu- 
lum Cbyli ; where being duly impregnated 
with the Lymph, from, the Lymphseduds 
there poured into it, it is thence carried 
upward by the thoracic Duct, and emptied 
into the left fubclavian Vein, where it is 
mixed with the refluent venal Blood, de- 
scends into the right Ventricle of the Heart, 
is thence circulated through the Lungs into 
the left Ventricle, and frorfl thence through 
all the Parts of the Body : And this is the 
animal Occonomy, or ordinary Method by 
which the Blood is renewed, and Life con- 
tinued. 

A. Pray what is the Blood ? 
■.& 'It is a vital Stream proceeding from 
the Fountain of the Heart, and circulating 
.conftantly through the whole Body by the 
Canals of the Arteries and Veins. Boer- 
have faith, if it be viewed with a Micro- 
.Jespe,, it appears to confift of fmall red GIo- 
.bules fwimming in a thin transparent Se- 
,-,rum, and that each Globule is made up of 
-lis letter ones, which refolved, take upon 
.them the Nature of the Serum, whofe Co- 
Jours are various. He farther faith, that 
I. l ^ e 
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the Mixture, Fluidity, Heat, and Rednels 

of the Blood is owing to, and preferred by 
the circulatory Motion thereof. . 

A. Pray what is the Rate of the Blood's 
Motion through the Body? 

B. Each Ventricle of theHeart will con* 
tain about an Ounce of Blood ; the Heart 
contracts about 4000 in an Hour ; hence 
there pafleth through the Heart every Hour 
4000 Ounces of Blood, which is 250/. 
Weight, Now an Ounce of Blood is equat 
in Bulk to 1.659 Inches ; and if we fuppofe 
the Heart contracts 80 Times in a Minute, 
then 80 Ounces of Blood will be equal to 
132.72 Inches, which pafleth the Heart in 
one Minute. Now Dr. Keil found the Di- 
ameter of the Aorta to be 0.73 Parts of an 
Inch, and thence its Orifice 0.4187 ; by 
which divide 132.72, and the Quotient 
will be the Length of the Cylinder, or 
Space through which the Blood will move 
in a Minute, viz, 316 Inches, or 26 Feet. 
But, becaufe of the Diaftole oi the Heart, 
which takes up half the Time of a Pulfa- 
tion, there goes out of theHeart 80 Ounces 
in J a Minute ; whence the Blood's Velo- 
city will be double, or it moves at the Rate 
of 52 Feet in aMinute. 

A- And, pray, is the Velocity through 
the Trunk, the fame as through all the 
■Branches taken together ? 

V 3 B. No, 
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B. No* for the fame ingenious jfaato* 
wtift found the craft Proportion of the 
Branches co the Trunk of the Artery to be 
ts 32387 to loooo, and arofeqoetuly the 
greateft Velocity iof tht Stood will be to the 
leeft, as 5233 co 1 1 or the Blood moves 
5-E35 Times flower In dome capillary Ar- 
teries, than it docs in the Aorta. The Blood 
k received from the Arteries into the Veins, 
where it ftili moves flower as it approaches 
die Heart. Now the &T6erieB are to the 
Vetns, as 324 10 441; and therefore the 
Blood moves in the Veins above 7 1 *6 Tiroes 
flower than in the Aorta. 

A What Quantity of Blood -do you fiod 
to fee in she humane Body f 

B. You ask a QueftioKTeryriifficah tot« 
anfwered: At prefem J caroiot find amy Per- 
ron can certainly tell: Authors determine 
from to.to 2£'/& and Dr.Kcti reckons «he 
whole Body, coniifts of near $ Fluids, the 
greareftPart of which is Blood. 

A. What do thc-Cbymfis fiftd «he Bloofl 
to confift of ? - 

B. Of hunch volatile Salt, and Spirits « 
fome Phlegm m<l Sulphur ; a. ifttle Earth-, 
and hot I'ltdcm mo Jixe4 Salts: AlcalietdH- 
lolve in it, and Ada's coagulate k. 

A- How.are the other Fluids of the Bwiy 
produced ?■ 

B. They are all Teparaced fr-ota the Blood 

in fome Fart of the Body or other by the 

Glands ; 
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Glapth) : Thus thq <M»W or Spittft, is fe- 

corned by pfirodital Glands belM the E?rf f 

*nd mamillary Glands of the Mw"h > <hfi 
'£//? is fcpartted by thp |--iw«r j the Af/# js 
ftrainpd off from the Blood by the Glands 
of the Breafts 5 the l&mpb is 4 ftrmentjng 
liquid fecerncd by the Apall conglobate 
Glands |n fever}] Parts ; the Semen is feerc- 
ted from the Blood by the Tefticlea, 
brought thicker through various Circumvo- 
lutions and Contortions pf [he fptrmfltiek 
Arteries; the P#rtfrr#f, or Suffef-J*P44, 
*lfo feparatea a fweet lytflpid t-KJWT ®f 
Juice, to dilute and re£jje the. fftpfr; (he 
t/rfW is fecerncd byrhe£eifjsj it contains 
..'volatile Salt, Spirit, S£ e'fy §ttlpbu* t 
Pttfgm, and $ar(k •> from Cfriptf fermented 
is diftilled that luminous Matter called Pbpj.- 
pfarus, which is etcher fojid or liquid; 
Phlegm k a nwcottf yifcid Matter, fepa/a - 
ted by the Glands of the Mouth, Nofe,' 
fife. <S«w* ie the aqueous Pan of the Blood, 
which is not djfcernetj from the Blood it fclf 
in the Body ; but taken out, it fpparates 
from the coagulated Blood, by the Adiofi 
.of ihe Coldi the aqueous Humour of thp 
Eye, iiece.rQed from ;he wferiel Blopd in thp 
Vefiels of she Eye •, the fbryftalltnf afld vi~ 
freoui Humour* we improperly fo called, 
they confifting of an invoke ftJuoaoer of 
fmall VefleU replftw with circulaxinj 
Fluids. 

U 4 jLSir t 
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A. Sir, I am under an infinite Obliga- 
tion to you for taking fo much Pains for 
my Information i yet, as you feem to do it 
with a great deal of Pleafure, I (hall be bold 
to ask a few Queftions more ; and, pray, 
what do you fay of the Nature of Hair ? 

B. When we examine the Hairs with a 
Mtcrofcope (faith Dr. Keil) we find they 
have each a round bulbous Root lying 
pretty deep in the Skin, and which draw 
their Nourishment from the furrounding 
Humours ; that each Hair confifts of 5 or 
6 others wrapped up in a common Tegu- 
ment or Tube : They grow as the Nails dQ, 
each Part near the Root thrufting forwards 
that which is immediately above it ; and 
not by any Liquor running along "the Hair 
in Tubes, as Plants grow. Their different 
Colours depend on the different Quality and 
Temperament of the Humours producing 
them j they ferve for the Covering and Or- 
nament of the Body. Mr. Derbam gives us 
theReprefentationof two Hairs of aMoufe 
( thfc moft tranfparent of any) the one in 
Fig. L. where a is its Appearance through a 
fmali Magnifier; and A' as it appears 
through a large one. Fig. LJ. c and D are 
the fame Views of another Hair, to mew 
the dififcreht iwernalMake of the Hair of 
(he fame Animal. 

A. Pray what are the Nsi/t S 
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B. Our Nails are of the fame Nature as 
the Hoofs of Beafts j and are nothing but 
■the Covers or Sheaths of Papilla Pyrami- 
dales of the Skin on the Extremities of the 
Fingers and Toes, which dry, harden, and 
lie clofe upon one another. 

A. You have been long telling what thofe 
Parts are of which our Bodies confift ; but, 
pray, how are our Bodies at firft generated 
or formed in the Womb ? This you have not 
yet told me. 

B. The Learned of late have found by 
their Microfcopes t that not only Man, but 
all Animals, do really exift { in their pro- 
per Form compleat in all their Parts) in 
the Seed of the Male Animal, before Gene- 
ration, in a fmali invifible Scare, called 
Miniature. It is amazing to fee the pro- 
digious Number of little Creatures, like lb 
many Tadpoles, fwimming every Way in 
the Male Sperm of all Animals ; nor is ic 
lefs curious to obferve their languid Motion 
in fuch as are faxed ; and how they fcnfibly 
recover their former Brisknefs as the Dl- 
flemper abates. Leewwenhoeck tells us of 
one whofe Wife for fome Years did not con- 
ceive, becaufe there were none of thefe 
Animalcules to be found in his Seed ; thofc 
Animals are fo fmall that 3000000000 ; 
i.e. three thoufand Millions of. them are 
*iot equal to a Grain of Sand, whole Dia- 
meter is but the jooth Part of an Inch. 

The 
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The Animakula that has *i&* good Luck 
to get fafe into the Worn}, through the fal- 
lopian "Tubes in a Kind of Egg, is thcrf 
■foftcred a while ferae how, 'fill at length, 
the Placenta appears like a ljttje Cloud 0(1 
one Side of the external Coat of the Egg > 
and at the fame Time the Spine of the Em- 
bryo is grown Co big as to be vifible, and 
a little after, the Brain and Ctrtfallum ap- 
pear like two fmall Bladders, and the Eyes 
next ftand gogling out of the Head f then 
the Beating of the Heart, or jpurffum Sa- 
lient, is plainly to be (ecu, and the Extre- 
mities of the Body difeover ihemjelvea Jail 
of alii fo far Dr. Kfil : Ami this is the 
prefent "Theory of Gtneration ; and the fame 
both in Plants and /iximals. 

A. Pray what do you obferve in particu- 
lar of the Nature »f Bea/U ? 

B. The Nature of 8ea4s, or Qvadrq- 
peds, is, with Rdpe£t to the ienljriye Life, 
or animal Oecooomy, the fa<ne with that of 
Man already defcribed : What J (hail here 
take Notice of then, (hall be chole Parti- 
culars wherein the Brute differ* from a 

. Man, and is what he it j the Chief of 
which are the following, i- Their external 
Form and Shape, which is almoft infinite ; 
and is that which chiefly dUlinguilhes the 
various Species of Brutes. %, Their Size, 
. of which there are numerous Degrees ; the 
greateft of all are the Elephant, and Rhiw- 
2 cerou 
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turn. 3: Their prone Pofture, necettary to 
their Way of Living. 4. Their Motion, 

or Gait, which is on 4 Lege, and are there- 
fore called ^uadrttpedei. r. _ The fpecia! 
Contrivance and Form of their Heads, 
which is infinitely various. 6. They am 
lame of them endued with Harm of Ta.rU 
■ous Figures and Sizes. 7. They haw a. 
Special Form and Structure -of their Ears 
externally. 8. The Make of the Eye is 
very different in different Species of Ani- 
mals. 9. The Neck is .adapted xo the 
Length of their Legs, except only in th* 
Elephant, which hath his Pr-obofcis or 
Trunk to fupply that Ddfeft. 10. Th* 
Form of their Lege k peculiar, yet diffe- 
rent in divers Species j whence die flow 
Motion of feme, and wonderfui Agility 
and Swiftneffi in others. II. They are m 
provided with Tails of different Length, 
Size, &c. whole Ufe is to defend themfelvei 
fromtneMoleftauonof Flies, Qfc. u. Their 
Bodies are clothed widi various Tegument 
of Hair, Wooll, ■Sp*nes> Dowr^ Qfc. fait- 
abic to their particular OooafioTrf «f Lite, 
j 3. Their Feet are, feme dovtea itwo 
Hoofs, others divided into Ckws, < w*fh »a* 
riety of different Nails <te anfwer fheir va- 
rious Purpofes -of Life. 14. Their Noftrfts 
are fotsewhat differently formed from oars, 
and from -one ■anofhers. 15. Their Brain is 
tjosifidera'feiy lefc in Proportion «o their -Bo- 
dies, 
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dies, than Man's. 16. They have fome of 
them a peculiar Membrane, called the ni- 
Sitating Membrane of the Eye. by which 
the Eye, frequently winking and contract- 
ing the Pupil, is prefervcd from the Annoy- 
ance of the Grafs, Stubble, &c. in gathering 
their Meat. 17. They are provided with a 
ftrortg, tendinous, and infenfible Ligament, 
braced from the Head to the Middle of the 
Back, called the white Leather, which fui- 
pends the weighty Head without Pair*. 
in Grazing, &c. 18. The Stomachs of 
Brutes are different from ours, and from 
each others, both in Size and Number; for 
fome have fmall, others large Stomachs ; in 
fome, one only; in others, two or more; 
thus the Dromedary hath four Stomachs. 

19. Some have the wonderful Faculty of 
Rumination, or chewing the Cud ; for the 
complcat Maftication of the Food at the 
refttng, leifure Times of the Animal. 

20. The Hearts of. Animals are of fpecial 
Structure, in fome it hath but one Ven- 
tricle, . as Frogs ; in others two ; and in 
fome three Ventricles, as in the Sea-Calf t 
ice i\. Some Animals live only on Land, 
others, called Amphibious, live both on 
Land and in the Water. .23. The Food of 
Brutes is very various, fome feedipg on 
Flefti, called Carnivorous -, others on Grafs, 
called GraminivoKOtis ; fome on Grain and 
Seeds, called. QrajiiwrWh &c. Jtefides, irtr 

numerable 
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numerable other Differences that might be 
named, of lefs note, between a Man and a 
Brute. 

A. Pleafe now to oblige me with a (hort 
Account of the Nature 0/ Fowls. 

B. T'he Pbilofopby of Fowl, or the fea- 
thered T'ribe, is really wonderful, as will 
appear from a ' (hort Survey thereof : For, 
1. With Refpect to their Generation, they 
are produced from Eggs, and are therefore 
called oviparous Animals. 2. Their Motion 
is two-fold, viz. flying and walking: And 
are thereby rendered, 3. The Inhabitants 
both of the Land and Air : For which Pur- 
pofe, 4. They are wondroufly contrived 
with a Pair of Wings to buoy themfelves 
up in the fluid elaftic Sphere of Air, and 
whereby they keep their Bodies on a due 
Ballance and Equipoife in their Motion. 
5. The Tails of Birds are given them to 
fleer their Courfe, keep them fteady in 
Flight, and to aflift them in their Defcents 
and Afcents into the Air. 6. The Plumage 
of Birds is a wonderful Thing, their Fea- 
thers cloath and beautify them ; a Feather 
is an amazing Production in every Parr, 
the $ui/I f the Rib, and the Vanes, being 
ihoroughly underftood : The Pith in the 
Rib appears through a Micro/cope (on the 
rranfverfe Section a) as is reprefented in A, 
Fig.hll. And a Pane of a Feather (as b) 
appears like another Featber when magni- 

i fied, 
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fied, as in B, fig, LUI. where yoo obferre 
rite net-like Texture qp* its membranous 
Part, and C is the little End magnified. 
7. The Feet of Fowl are very particular, 
being fpread feme with Membranes for 
fwtmming, as Docks, Geefe, &c. fome with- 
out for fteady walking, perching, holding 
their Prey, &c. 8. The terrible fharp 
pointed Talons in Birds of Prey are very 
remarkable, as thofe of the Eagle, Vulture, 
fee. 9. The Heads of Birds are admirably 
fuited for making Way through the Air, 
being very near the Figure of Sir Ifaac 
Newton's Solid of leaftRefiftance. 10. The 
Beak, or Bill, is a ftrange Piece of Art, 
their very Jaw- bones, as it were, growing 
out of their Head and meeting in a Point, 
wonderfully adapted to pierce the Air, ga- 
ther Food, and penetrate Wood, Earth, 
&e. for Prey. 1 1. Their Ears ftand not 
out from the Head to hinder Flight. And, 
it. The commodious Situation of the Eyes 
of Birds is furprifing j for each of their 
Eyes takes in very near an Hemi/phere, and 
confequently with both Eyes they can fee 
nearly all around them at once, and fo the 
better feek their Food and cfcape Dangers. 
13. The wonderful Structure of the Body 
of Fowls, in the Form of a Ship, the 
Breaft-bone ferving as a Keel, and their Tails, 
as Rudders to govern them in their aerial 
Voyages, deferve our Attention and Admi- 
ration, 
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ration. i4.Theinrernal Make of their Bodies 
and the feverat Parts, as the Ldtynx, the 
Tongue, the inner Ear, the various Mufcles, 
their Lungs, the Poftute of the Heart, &c. 
are different for the mc/ft Part from other 
Animals. 15. The Migration of Birds is 
an Inftance of great Amazement : The 
Stork in the Heaven knoweth O'TJ?©, ber 
appointed "times, and the Turtle, and the 
Crane, and the Swallow, obferve the Time 
of their Coming, faith God himfelf, Jer. 
viii. 7. What ftrange Inftinft ihould in- 
duce them to change their Place ? What 
ihould direct fornetowarmerClimes? Others 
to colder Climes ? Yea, what {hould in- 
cline Swallows, for Inftance, to take up 
their Winter Quarters in the Water, under 
the Ice m Lumps and Clutters, in the frozen 
northern Seas ? As 'tis well known they do. 

16. The Incubation of Fowls is worth our 
Notice : How ( fays the great Naturalift the 
Reverend Mr. Derham) mould they be 
aware that their Eggs contain their Young f 
Or, that their Production is in their Power? 

17. Their Nidification ought to humble 
the Pride of Man ; with what inimitable 
Art, Neatnefs, and Propriety, do they con- 
trive and build their Neils ? 18. The, Egg 
it felf is a flupendous Contrivance of in- 
finite Wifdom ! All Animals are produced 
from Eggs within, but Fowl •, they ex- 
clude their Eggs, which therefore ajc made 
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with hard crufty Shells to preferve the in* 
eluded Embryo from Accidents, and to con- 
tain fukable Nouriihment for it; Chickens 
are nourished by the White alone till grown 
great, and then feed on the ftronger Diet 
of the Yolk. 19. Though all Fowl are 
hatched from Eggs ; yet 'tis not always by 
•he Incubation or Brooding of the parent 
if owl, but by fome other Heat or Warmth 
ibmctimes: Thus, Jobxxxxx. (the Oftricb} 
/eavetb ber Eggs in tbe Eartb, and war met b 
tbem in tbe Duft; and at this Time they 
hatch Chickens in Ovens at Grand Cairo in 
■Egypt i each Oven containing 80000 Eggs, 
so. Some Birds feed on Grain, and are 
called Granivarousi and Birds of Prey are 
called Carnivorous, becaufe they feed on 
Flefh. Thefe are a few of the many won- 
derful Properties of the Nature of Birds. 

A. Indeed, Sir, it affords me unfpeakaMe 
Pleafure to hear you recount the Particulars 
of the wonderful Nature of different Ani- 
mals i and, pray, go on if you pleafe, 
in the next Place, with the Nature of 
Fijhes. 

B. The remarkable Particulars in the 
Survey of the Nature of Fijhes, which I 
mall juft obferve to you, afe [he following ; 

1. As they were originally made out of the 
Water, fo that is the only Element in which 
they can live : And therefore, becaufe, 

2. Their Motion is fwimming, they need 

no 
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no Legs, and (o have none. 3. Inftead 
thereof, they are much better provided 
with Fins, and more efpecially a. proper Sort 
of Tails, which ferve as Oars to waft them- 
felves about withal in the Water : For, 
4. The Pina ou the Belly principally ferve 
to keep them from turning on their Backs, 
as being the heavier Part ; as they would do 
were thofe Belly-Fifts cut off. 5. The 
FiuSesufeRefpiration in Water, by bailing 
it through their Mouths and Gills j for their 
Gills ferve in them the Office of the Lungs 
in other Animals. 6. The Bodies of Fiiljes 
are contrived with fuch divine Geometry, a? 
to pals through the denfe Medium of Wa- 
ter with the greateft Eafe, and the leaft 
poffible Refiftance from it. 7. How won- 
deroufly are they defended, beautified, and 
rendered more apt for gliding through the 
Water, by thofe hard, fmooth, polifhed, 
numerous Scales, with which the Surface 
of their Bodies is fo curioufly overlaid^ 
8. The great Author of Nature has con- 
trived the Eye of Fifhes juftly fuitable to 
the Nature and Refraction of Water, diffe- 
rent from that of Air j for their Eyes are 
flat outwardly, and not protuberanr, left 
they fhould wear and hinder Motion ; but 
the chryjlalline Humour is made fpherical, 
and not lenticular, or flattifli, as ours, who 
live and fee through Air. q. Fifli are con- 
X uived 
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trrved 'with an Air-bladder, which makes 
them buoyant j and according as tfhey dilate 
or contract their Bladder, by the Means of 
Air, fo thev are enabled to abide higher,' 
defcend lower, or remain in what Part of 
the Waters they pleafe. id. Some Fifties 
are wonderfully formed with Inftruraents 
of Defence, Provifion, £$c. "What amazing 
circular Rows of horrible Teeth fill the 
Mouth of a Shark ? Otherfome are endued 
with Wings j fome have two or more Feet^ 
as the Mate Whale, Sec. See the wonderful 
Vnkorn-Fijh in Fig. LIIL whpfe Horn is 
10 or 12 Feet in Length. The Sword-Fijh 
in Fig. LIV. arid the Saw-Fifh in Pig. LV, 
are very furprifing t the Sword and Saw t 
where they fhoot from the Mead, being 6, 
8, or io Inches wide, arid about 5 or 6 
Feet in length, as I remember to have feen 
them ; the Teeth of the Saw at the broad 
End being aslong as ones Finger, u. The 
Size of Fifti, and other Water Animals, are 
almoft infinitely ( different i * the greateft is 
the Whale (called Leviathan in Scripture) 
being the biggeft of all : Pliny, lib. 9. cap.%. 
mentions fome Whales 960 Feet in length ; 
and, lib. 32. cap. 1. he mentions Whales 
600 Foot long, and 360 broad, which 
came into a River of Arabia. 12. The 
Species or Kinds of Fifh are as various as 
their Size, and cannot be all known. I 
could, 
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could, had I Time, have named to you a far 
greater Number of remarkable Peculiarities 
m the Nature of the Jinny 'Tribe : But, if 
you defire a farther Account, you may 
confult the voluminous Writings of th« 
Learned. 

A. Sir, this is abundantly better than 
none; and, when I read ever fo much, I 
can only remember fome Generals, fuch as 
you now rehearfe ; therefore pray proceed 
to recapitulate fome of the chief Things 
obfervable next, in the Nature of InfeSts, 
if you pleafe. 

B. Nothing pleafes me more j therefore 
with Regard to InfeSfs, I obferve, 1. That 
though they are a fmall, and deemed a de- 
fpicable Species of Creatures, yet when well 
confiderea, and carefully furveyed with a 
Micr6fcoj>e t they will appear the Pride of 
Nature, wherein flic has beftowed more 
nice and delicate Art, and difplayed more 
profufely the rich Embroidery, and elegant 
Beauties and Garniture of Colours, than in 
any of the larger Species of Animals $ 
though unheeded and unfeen by us. z.InfeSfs 
are fo called from the Shape of their Bodies, 
which feem as it were (infefla. i. e.) cut in- 
to two Parts or Halfs, and joined to one 
another by a fmall String or Neck, as in 
Ants, Flies, &c. 3. They are all Ovipa- 
rous, that is, they lay Eggs, from whence 
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they are all produced. 4. The .different 
Kinds of Infeks repofite their E|ggs in dif- 
ferent Places ; form; in Beer, Vinegar, &c. 
Some in Plumbs, Peafe, Nuts, &c. as the 
Ichneumon Flies: In Pears, Apples, &c. as 
the PbaJana Kind : In the Bark, Wood, 
Buds, Leaves, &c. of Trees. , The white 
Butterfly lays its ; voracious Offspring on 
Cabbage-leaves : Some, which require 
warmth, lay their Eggs about the Bodies of 
Animals, as in the Feathers of Birds, the 
Hair of Beajh, and even in the very Scales 
of Pijh : Some go farther, and penetrate 
the Body it fclf, and its Cavities, and there 
Jay their Eggs, as in the No/e, Guts, the 
Kidneys, the Bladder, the Brain, in the 
Gall-bladder it felf, and in the Flejb in ge- 
neral. 5. Hence the furprifing Production, 
of Maggots and Vermin in all thofe Places, 
and Parts of Animals now mentioned. 
6. The Metamorpbojis of Infeils is a Thing 
extreamly aftonifbing -, I fnallgive from 
Mr. Geodar.t an Inflance thereof: See Fig. 
LVI. The Eruca or Caterpillar A, 
hath its Origin (J'aitb be) from the Egg or 
Seed of a Butterfly C, called the Peacock's 
Eye; I took it the 4th Day of May 1635, 
and nourifhed it with the Leaves of Nettles 
till the" nth of June the fame Year -, at 
which Time it began to prepare for its 
Transformation to the State in which it is 
called 
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called Cbryfalts or Aurelia as Bj in this au~ 
relian State itxontinued changing, (with its 
Head downwards) 19 Days, at the End of 
which, there proceeded front this Aurelia 
&• Butterfly C, with four WtngS-, and from 
its elegant Colours, called the Peacock's 
Bye, as aforefaid. 7. InfeSts in their firft 
State, as Maggots and Caterpillars, feed on 
hard and coarfe Diet, as Leaves, &c. con- 
trary to other Animals; in their aurelia 
State, they fubfift without any Food; in 
their mature State, as Flies, they live on a 
more delicate and tender Diet, as Honey 
from Plants, Blood from Animals, &c. 
8. It is difcovered by the Micro/cope, that 
the elegant Colours of Butterflies, &c. are 
owing to neat and well made Feather«, fet 
with greafCuriofity and Exa&nefs in Rows 
and good Order. 9. The Eyes of InfeBs 
are hard, fixed or immoveable ; and fome 
have more than two, as Spiders have 4, 6, 
or 8 Eyes : Flies, Waj'ps, &c. have the 
Cornea or outward Coat of their Eye made 
of curious Lattice-work, as is reprefented 
magnified in Fig. LVII. the Eyes of tbele 
Infefts have this Contrivance to fupply the 
Place of the cbryjlalline, and vitreous Hu- 
mours, which they ( ? tis thought) have not. 
10. The Antenna, or Feelers, which grow 
from the Head of InfeSis, ferve them to feel 
out Qbftructions and Annoyances in their 
X 3 Walk 
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Walk or Flight; are a good Guard to the 
Eyes and Head ; and in many, 9. very, beau- 
tiful Piece of Garniture ;to the Body t 

1 1. As to the Motion of Infe£is t forae creep* 
fome leap, fome walk, fome fwim, and 
moft of them fly ; fome fly with Wings, 
others by help of their Webs, as Spiders ; 
and others by Means as yet unknown. 

12. The Wings of many Infers are a moft 
curious Piece of Workmanship, diftended 
and ftrengthened with the finefl: Bones, and 
thefe covered with the fineft, tranfparent, 
and lighted Membranes ; fome adorned 
with neat and beautiful Feathers, and ma- 
ny provided with the fineft Articulations 
and Foldings, for the Wings to be with- 
drawn, and neatly laid up in their Vagina 
or Cftfes ; and again readily extended for 
Ufe. 13. Thofe Infefts which have four 
Wings, have their Bodies thereby kept Hea- 
dy and upright in Flight; and thole which 
have hut two Wings have Poifes or Poin- 
tils, like little Balls, fct under their Wings 
0:1 each Side their Bodies for that Pur- 
pofe. 14. The Minutenefs, Art, and Cu-- 
riofuy of the Joints, Mufcles, Tendons, 
Nerves, &c. necefiary to perform the Mo^ 
tioa of the Wings, Legs, and other Parts, 
is a furprifing Thing to all who confider 
it. 15. The Nidification of IafeSis far 
excells the moft exquifue humane Art, - wit- 

nefs 
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nefs the nice geometrical Combs of forne^ 
or earthen Cells of others, 01. the Webs, 
Nets, and Caffes wcved. by the admirable 
1'cxtrine Art of fame, others. . .16. Agairij 
What 'ftrange Inftiudt leads Others, of thole 
fmall Creatures co make evea Nature it felf 
fubfervient to their Defigns, by making the 
Vegetation of Trees, and Plants, the Means 
of building their little Nefts or Cells ; fuch 
as thole Cafes, Galls, and Balls, found od 
the Leaves and Branches of Vegetables, of 
many different Sorts; fome being hard 
Shells, fome tender Balls, fome fcaly, fome 
fmooth, fome hairy, fome long, round, 
conical, &c. 17. They have parts analo- 
gous to the Brain, Stomach, Entrails, Ar- 
teries, Veins, Nerves, Lymphseduifts, G?<r. 
yet being fo wonderful fine and tender, are, 
us it were, included within the hard Cafe 
of iheir outward Body* wherewithal they 
are clothed and defended, as with a Coat of 
Mail. 18. Again, how curioofiy are thofe 
outward Teguments, or hard Cafes of In- 
Jeffs Bodies contrived ? How are they fet 
with Bridles, lharp Spines, &c. for De- 
fence ? How are they adorned with neat 
Imbrications, and many other Beauties, 
and Fineries? 19. As the Magnitude of 
fome Species of Animals is very wonderful, 
on the contrary, the Minutenefs of fome 
Jnfeffs is far more amazing : Mr. Ltuwen- 
X 4 boeck 
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i«f £ has obferved more of thefe Animalcules 
in the JWe// of a CoM-FiJh, at one Time* 
than there are People living on the Face of 
all the Earth at once. It is alfo found, that 
in a drop of Pepper-water, are contained 
above 8280600 of thole fmall Creatures'; 
and forrie are yet difedvered fmaller thart 
thefe, fo that Millions of Millions might be 
contained in one Drop Of Water! 20. It 
is the infinite Number of thefe invifibie 
Animals that makes ftagnating Waters ap- 
pear of fo many different Hues, as green, 
6rown t reddijh, Sec. But I cannot farther 
enlarge, for want of Time. 

A. Well, thofe Things loudly declare 
the wondrbus Skill and Wifdom of their 
Maker; and great pity it is they are not 
more attended to : But, pray, continue this 
pleafing Survey next in the Nature of thofe 
Creatures you call Reptiles. 

B. In the Reptile Species feveral Things 
are common to other Animals, and have 
beeri already obferved ; and fome Things 
are fomewhat particular and peculiar to 
them, which I ihall remark in the follow- 
ing Order: 1. Their iinuous, vermicular, 
Or creeping Morion is very curious, and 
contrived with the niceft Art, and geoma- 
trial Neatnefs, 2. The whole Body of fc 
Worm is, as it were, fcut a Chain of annu- 
lar of fpiral Mufcles, whqfe orbicular 
1 ' ■ "• * ' ' Fibre* 
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Fibres by contracting render each Ring ( at 
firft wide and extended ) more ftraight and 
long ; and thus the foremoft attracting the 
next behind, the Action is continued 
through the Length of their Body, and 
produceth their vermicular or fpiral Mo- 
tion. 3. The Serpent Kind move by Means 
of annular Scales lying ftraight acrofs their 
Bellies, contrary to what they do on the 
Back, and other Parts of their Bodies.^ 
Now the Edges of the foremoft Scales ly- 
ing over the Edges of the hinder from 
Head to Tail run out a little beyond them, 
to that when each Scale is drawn back, or 
fet a little upright by its Mufcle, the outer 
Edge thereof (or Foot) is raifed alfo a lit- 
tle from the Body, to take hold on the 
Earth, and fo producing, by the fucceftive 
■Action of all, the finuous Motion of the 
Serpent. 4. The Motion of Snails is per- 
formed by the undulatory Action of a long 
broad Skin along each Side of their Belly ; 
and they are enabled partly by a flirny glu- 
tinous Matter emitted from their Body, 
and partly by the Prefiure of the Atmof- 
■pbere y to adhere firmly to all Kinds of Su- 
perficies, and in all Poftures. 5. Cater* 
-pillars, while in their vermicular State t 
are curioufly provided with little Feet, the 
foremoft ftiort and hooked, to draw Leaves, 
S?f. to them $ the hindermoft are broad 
"'■-■-- ' _... -Palms, 
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Palnw, befet around with fm*H (harp Nails, 
by which they ftick to, ami graip what- 
ever they are upon: Whereas in their 
Nympka or aureiia State, they have neither 
Feet nor Motion, but a little in their bin- 
der Parts; and in their mature or in/e0 
£tate y they have motive Parts proper to 
that Speeiet of Animals. 6. It is a wonder- 
ful pretty Mechamjm obfervablc in the Go- 
ing of Millepedes (or Multipedes) that on 
each Side of their Bodies every Leg hath 
its Motion, one very regularly following 
the other from End to End of the Body ; 
fo that their Legs in going make 'a Kind 
of Undulation, and give the Body a fwifter 
Progreifion than one would imagine it 
ihould have, where fo many (hart Feet are 
to take fo many fhort Steps. 7. The Spine 
or Back-bone of Serpents is really wonder- 
ful : How thick are they fet with joints, or 
Vertebra; ? How numerous and itrong are 
their Co-operating fmall Mufclcs ? By what 
curious Articulation of the Vertebra; can 
.they turn and wind their Bodies any Way ? 
8. Some of the Reptile Kind are provided 
with a poifonous Matter, ferving to the 
more eafy Conqueft, and fure Capture of 
their Prey ; and probably may ferve to the 
Digeftion of their Food. 9. The Poifon 
of the Viper lieth in a Bag in the Gums at 
the End of a certain (harp Tooth, convey- 
ed 



^Google 



fke Natttrt if fbptila. %t S 

«d thither by a Btu& from a .aon^otnoratt 
GUnd lyiag in (he Side of the Fore-part 
o£ the Head, ; by which it is iepwated i^an 
the Blood. This Tooth is tubulated or hal- 
low, thro' which When the Serpent biteih 
therewith, the Paifon is conveyed to cho 
Wound. 10. The Size, or rathet Length, 
to which fotne of tbefc Serpents grow is 
v«y furprifing ; 1 have feen ihe perfeft 
Skin oi a Rattle Snake 22 Foot long ; sad 
I was lauly told, that about half a Year 
fince, there was one taken on the Coaft of 
America between 30 and 40 Foot Long. 
11. Thofe Creatures -xf-'ibe Serpentiru 
Kind are the rooft vivacious, cr tenacious 
of Life, of all other Animals; thus we ice 
Eels, Adders, &c. live, have Motion, yea, 
are very ftrong, for a great while after they, 
are beheaded, flea'd, and disboweled ; the 
Reafon of which is owing to the greater 
Firmityl Solidity, and Compaclnefs of 
their Flelh above that of other Creatures j 
fo that the Action of the vital Springs, car 
Caufes of Motion, continues longer in 
them than in other Creatures. 12. I can- 
not tell whence the Difference may ante ; 
but Mr. Redi relates, that Serpents and Vi- 
pers will live noc only fome Days or 
Weeks, but many Months without Food, 
(hut up in a Box ; whereas on the contra- 
ry, a Friend of mine endeavoured fo to 
keep 
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keep one, but could not keep him alive 
above four or five Days at- rooft ; yet ic 
was a large and found Viper to all Appear- 
ance. 13- Some of thofe Reptiles*, as 
Rartb-Worms, Snails, &c, are 'Hermapbro^ 
elites; that is, have the geci tal Parts of 
both Sexes, the fame Worm being Male and 
Female, fo that they mutually copulate 
with each other j and the Parts of Gene- 
ration are placed in the Necks of Snails, 
juft under their Heads. And would you fee 
more of the wonderful Nature, Kinds, and 
Peculiarities of the Reptile Species, you 
may be fatisfied by reading the Natural Hi- 
ftory of the feveral Parts of Afia, Africa, 
and, America; 

A- Sir, I thank you ; I do not know 
but that I may when I have Opportunity 
and Leifure : But, pray, what have you to 
obferve in the Nature of thofe you call 
Shell Animals ? 

B. My Survey of them will be very 
brief j and I (hall obferve to you, 1. That 
thofe Creatures have a Sort of middle Na- 
ture between Plants and Animals ; and 
therefore the mod imperfect of all the 
animal Creation. 2. They are therefore 
called Zoopbyta, from turn, an Animal % 
and <bv1av, a Plant ; as much as to fay, 
animal Plants, or vegetable Animals, be- 
caufe they gather Food, and feed with a 
Mouth 
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Mouth like other Animals ; but . grow or 
adhere immoveably to a Shell by a Mem- 
brane, as Plant?, , grow or adhere to the. 
Earth by their Roots :. -Such are Snails y 
Qyjlersy CocU(s t and all the combilious. 
Kind. 3. The Shells of thefe moil con- 
temptible. Creatures are yet made with won-, 
derous Art, Beauty, and Finery in fome 
particular Species of Snails, Cockles, &c. 
What artful curious Spirals,' Circles, and 
other Divarications and diametrical Divi- 
sions, do we obferve therein ? How. are* 
they coveted to pieafe the Fancy, and fcrve 
the Luxury, even of the humane Species ? 
4, Thefe Shells, or cruftyHoufes, ferve the 
poor foft and bonele.fs Inhabitants for De- 
fence and Security againft. outward. Acci- 
dents, from which they can fafely retreat 
therein. 5. A wonderful Thing in Snails 
is, that they have their Eyes placed (not 
in their Heads as other Animals, but) on 
or at the Top of their Horns ; which there- 
fore they can move farther or nearer from 
their Head, and circumvolve them here 
and there, or one this Way, the other that, 
at Pleafurc. 6. The Bodies of Shell Ani- 
mals are contrived without Bones, or any 
Thing that I know of like them; they 
confiil of a tough membranous Subftance, 
analogous to. Fleih and Mufcles j but whar, 
their internal Organs of Life may be, or 
1 how 
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how tfi^y feeVfotrrl *fc Vital and- animal 
Functions," I cannot fay ; and having fo- 
rest an Averfibn to tl\ thofe Creature*, am' 
prevented inquiring 1 into h ; and therefore 
frail end my RenVctfon* on them, by giv- 
ing you a- Gut, flawing the mutual Co- 
pulation of- Snails, hy their Genitals G, iri 
Frg.LVlll 

' ' A.- It i? very wondetFuf : ind«d~; as are 
moft of the other Particulars which yoa 
have related of the divers, 'Species of Ani- 
mals: But, pray "(Before we leave thisSur-« 
vey of the a'r/rnral Creation') 4et me ask 
your Opinion of Griffins, the Phemx\ 
Dragons, ■ Satyrs, Syrette, Unicom, Mer* 
Mtndh Fairies, fee. Fray -dbyou think 
there reaHy arc-any fuch Things in Na* 
tore ? 

B. The Stories of Griffins, the ?bx- 
nix, and Satyrs, are Fables contrived to 
frighten Children, or arriufe ignorant Peo- 
ple tvithal. As for Dragons, it is certain. 
there are or "ftave been fiich -Creatures ifl 
foreign Countries, and pretty nearly fach. 
as they are- pictured. The Dragon is a 
fierce, vigilant, perfpicacious, winged and 
serrible Animal certainly ; and therefore the 
Devil in Scripture is called the Dragon. 
1 have alfo talked with thofe who have 
feen them when young. As to the Unicorn, 
though mentioned in /acred Writ, there is 
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no fuch Thing known dn' the Land, unlefs 
by it they meant the Rbinoceras f a Creature 
vaftty large, whh a great Horn growing 
out of his Note i others take it for a Wild- 
bull in thofe Countries. The Syrens, : wer$ 
only pbetTcal Fi&ionsj and as to Mer-Mm t 
and Mer-Maids,. there feems to have bee ii 
fuch Creatures, and areftill hvfome remote 
Seas. A Perfon told rhe he few the Hand 
of fuch a Monfter carried about' for a 
Show, it was of vaft Dimenfions ; and rhe 
Perfoos who (howed it told him all the up- 
per Part of the Monfter was ftiaped like 
a Man, having a humane Face, a Beard 1 , 
&c. and that the Diftance between hie Eyes 
was twelve Inches, and all other Parrs 
proportional : And I think he faid, thet 
relate fome Things concerning the Female, 
or Mer-Maid, that appeared at the fame 
Time, but was not taken. The Fairies arfi 
nothing but a monkifh Dream, and Shake- 
jj!>ear's Fancy ; and pity it is, that any 

J)aft the State of Childhood mould be de- 
uded into the Belief of any fuch ridicu- 
lous Whims. 

A. Pray what do you. reckon the Acci- 
dents common to, or attending all animal 
Bodies, which you mentioned as the la ft 
Part of our preient Converfation ? 
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B- They are fuch as follow, viz. 

Health ; This arifeth from an apt Con- 
flru&ion and due Temperament of the 
Parts, whereby they are capable of per- 
forming all the natural Actions, and Fun- 
ctions of Life. 

Difeafe; This is that State of an ani- 
mal Body, which deprives it of the Fa- 
culty of exerting every Action proper to 
it. 

Vigilance^ or the State of being afoake •, 
This arifeth from the Prefence and Actiori 
of a due Quantity of animal Spirits 
through all the Parts of the Body; by 
Means of which the Organs of the exter- 
nal and internal Senfes, and all the Inftru- 
ments of Motion depending on the Will, 
are properly affected by external Objectsj 
and cafily perform all' their' Actions and 
Motions. 

Sleep - t The State contrary to Vigilance ; 
but what is the Caufe, or wherein it doth 
confift, the greateft Pbyfiologijls differ in 
their Determinations, and are puzzled to 
account for it.- , 

Dream ; This is an Action of the refle- 
ctive Faculty of the Mind, which is always 
active even in Sleep, and doth therein re- 
collect and review the Ideas which were 
prefent to it when the Body was waking : 
But 
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But the Body afleep not admitting the Ex- 
efcife of the rational Faculty of the Mind, 
it rangeth thofe Ideas for the moft Part in 
a confufed, unnatural, and imperfect Man- 
ner; and this Vifion of Things we call a 
Dream. 

Hunger; This is that Quality which 
arifeth from a Vellication of the inner Coats 
of the Stomach, by the Action of the di- 
gefting juice j which having no Food 
whereon to fpend its Force, gnaws on the 
Stomach it felf, and thereby excites in our. 
Minds the Defire or Appetice of Food. 

"Tbirji; This is fomewhat analogous to 
Hunger ; for a due Quantity of Moirture 
being wanting, in the Stomach, and Parts of 
the Throat and Mouth, produceth that 
roolefting Senfation which creates in us a 
Neceffity of Drinking. 

Death j This brings an Animal to its laft 
State; and is nothing but a final Obftru-? 
ction or natural Ceflation of all the animal 
and vital Faculties and Functions of the 
Body; which then remains in a State of 
perfect Quiefcence, and is entirely paflive 
to all other Changes and Conditions it meets 
withal in this World. And, as Death puts, 
.an end to all Things, fo I judge it moft na- 
tural to end this long Reflection on the 
wonderful. Works of God, the great Au- 
thor of Nature, with the awful Subject of 
Death ; which alfo e'er long will intercept 
Y all 
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all fuch delightful and agreeable Converts 
between you and me, as hath hitherto palled 
between us. 

ji. Ah ! Were it not for the Profpeft of 
a better, and a more perfect State of Life 
and Being hereafter, How dreadful would 
be the Thought of parting with our dear 
friendly and agreeable Company and Ac- 
quaintance, even in this Life of Troubles! 
1 am heartily lorry that our Knowledge ex- 
tends no farther in the Nature of Things ; 
unco it is a Topick, which of all others, 
gives me the raoft ferious and perfect Plea- 
sure in the Contemplation thereof. And, 
fincc you have taken abundant Pains to re- 
plenish my Mind with the bell Treafure of 
this Sort of Science ; I can but love you, 
and return you my ample Thanks for the 
fame. 



FINIS. 
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PARAPHRASE 

O N T H E 

CXLVIII rt P sal Mi by the Earl of Rof- 
common ■, exhorting to praife the A t- 
mi.ghty, and All-Wife C r e A T o R of 
the Universe. 

OJtsAtt Vaults ! O Cbryjlal Sky ! 
The World's transparent Canopy, 
Break your long Silence, and let Mortals know 
With what Cdntempt you look on Things below. 

Wing'd Squadrons of the God of War, 

Who conquer wberefoe*er you are,- 
Let eccboing Anthems make bis Praifes known, 
On Earth bis Foot-ftool, as in Heav'n bis Throne. 

Great Eye of alt, whofe glorious Ray 

Rules the bright Empire of the Day, 
O praife bis Name, without wboje purer Llgbf 
fbou had*ft been bid in an Abyfs of Night. 
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A Paraphrase, QEfc, 

Te Moon and Planets, wbo difpenfe 

By God's Command your Influence, '* 

Rtfign to him, as your Creator, due, 
That feneration wbicb Men pay to you. 1 

Fairejt as weU asfirft of Things, 
From whom aU Joy, att Beauty fprings, 

O praife tb* Almighty Ruler of the Glebe,- t 

Who ufetb Thee fir bis imperial Robe. 

Praife bim ye loud harmonious spheres, 

Wbofe /acred Stamp all Nature bears, 
Wbo did all Forms from the rude Cbaos draw. 
And wbofe Command is tb' miverjal Law. ' ' ' 

Te watry Mountains of the Sky, 

And you fo far above our Eye, . 
Vajl ever-moving Orbs, exalt bis Name, 
Wbo gave its Being to your glorious Frame. 

Te Dragons, whofe contagious Breath 

Peoples the dark Retreats of Death, 
Change your fierce Hiffing into joyful Song, 
And praife your Maker wjtb your forked Tongue, 

Praife him ye Monjlers of the Deep, 

That in the Sea's vaft Bofom fleep, ' 
At wbofe- Command the foaming Billows roar t 
Yet know their Limits, tremble and adore. 

Ye Mifts and Vapours, Hail and Snow, 
And you, wbo -thro' the Concave blow, . 

Swift Executors of bis holy -Word, ■ 

W^rlwinds and Tempejls s praife the Almighty Lord. 

I .., ,..,.-..' . . , ... _ 

\ Mom- 



A Paraphrase, &c. 

Mountains, who, to your Maker's View* 
,'. Seem lefs than Mole-bills do to you, 
Remember bona wbenfirfi Jehotvahj^ofe, 
AUHeav'n was Fire, and Sin&ibidin Smoke. 

Praife bimfweet Offspring of the Ground, 

With beav'hly NeBar yearly crown' d. 
And ye tali Cedar $ celebrate Us .Praife, 
that in bis Temples facred Altars raiff. 

Idle Mujiciansof the Spring, 
■ Wbofe only Care's to love andftvg, ■ 
Fly thro* tbe.World, and let your trembling Throat 
Praije your Creator, with tbejweetefi Note. 

Praife bitn ye Jalvage, furious Beafi, 

that on bis Stores do daily feaft, 
And you tame Slaves of the laborious Plow y 
Your weary Knees to your Creator bow. 

Majejlick Monarchs, Mortal Gods, 
. Wbofe Pow'r lath here no Periods, 
May all Attempts againftyour Crown be vain, 
but fiill remember by wbofe Pow'r you reign. 

Let the wide World bis Praifes ftng. 

Where Tagus and Euphrates fpring. 
And from the Danube* sjrofty Banks tptbofe, 
Where, from an unknown Head, great Nilus flows, 

You that difpofe of .all our Lives, 

Pra'tfe him from whom your Pow'r derives. 
Be true andjufi like bim, and fear bis Word, 
As much as Malefactors do your Swrd. 

Y t Praife 

Digitized syGOOglC 



s 



A Paiafhkase, &c. 

Praife htm Old Monuments of Time, 

O praife him in your youthful Prime % 

Praife bim fair Idols of our greedy Settft, 

Exalt his Name, fweet Age of Innocence, 

Jehovah's Name fUH only loft* 

ff^ben Heaven, Earth, and all is fafi : 

Nothings Great God, is to be found in the* 

Bui unconceivable Eternity. 

Exalt, O Albion'j favour* *d Race, 
The God of Gods, toe God of Grace, 
Who will above the Stars your Empire ra!fe 9 
And with his Ghr% retompenfe your Praife* 
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Alphabetical, Orthographical, and 
Orthoepical 

I N D E X; 

WHEREIN 

All the philofophicil Words and Teem* of Art, contained in 
the foregoing Treatife, are duly accented in Order to thtir 
true Pronunciation, and referr'd to Che Paget wherein they 
are explain' d. 

The Ufe of this htiix may be thin eafily underftoo'd, by nb- 
ferving thefe two Things. Pirft, That the Gngle Accent (') 
denotes the EmphaGs, or Strefs of the Voice, which is to be 
laid on that Syllable of a Word over which it is fee ; as in 
the Word Ar/timeny, the Syllable {At/) is pronoune'd {Irotiger 
thin the reft. St&tidff, The double Accent {'0 denotes 
the following Confonant is founded twite, or doubly, 
though wrote Gagle ; as the Word Afmmal, is to he dwid- 
eAAmrimali and Bi"tumen, is founded Btttamtn ; and 
fo of any other. 
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